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py order of the DIRECTORS of Messrs. W. H. 
ALLEN SONS & CO., LTD., who have dis- 
continued the — section of their business. 


FULLER, “HORSEY, 


Sons & Cassell 
been instructed to offer for SALE b 
NUCTION. in Lots on the Premises, QUEEN 


NGINEERING WORKS, B BEDFORD, on TUES- 
DAY, 27th AUGUST, 1957, at 11 a.m. precisely : 


FOUNDRY PLANT 


including two 6-ton CUPOLAS, two Blast Fans, 
fve BLACK SEAM coke-fired non-ferrous Furnaces 
from a Ib. to 400 Ib, Oil-fired Mould and Core 
Drying Stores, Priestman Grab, seven Ladles u 

to 10 tons capacity. ELECTRO MAGNETK 
SEPARATOR ; SENIOR SAND _ SLINGER, 
Sand Conveyors and Hopper, Sand Mills, Pneulec 
Herman 4000 Ib. pneumatic MOULDING 
MACHINE, six McNab Moulding Machines, three 
Poeulee Herman portable Sand Mixers, ee = | 
Grinders, 400 tons yo yh —s WEIG 

wd PLATES, steel foundry boxes, 50 tons PIG 
IRON, 20 tons NON-FERROUS METAL INGOTS, 
{80 tons CAST IRON SCRAP, Electric and Manuai 
—~ Cranes, lifting tackle and numerous other 


elects 

Catalogues, when ready, may be obtained of 
Messrs. FULLER HORSEY SONS & CASSELL, 
Industrial Auctioneers & Valuers, 10, Lloyd’s 
Avenue, London, E.C.3. E7841 3 








PUBLIC APPOINTMENTS 











NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 





SHAKESPEARE STREET, NOTTINGHAM 





D. A. R. CLARK, M.Sc. (Tech.), 


Principal : 
M.I.Mech.E. 





HEAD OF THE DEPARTMENT OF 
ELECTRICAL ENGINEERING 





Applications are invited from persons with high 
academic qualifications and wide industrial experi- 
ence for the post of HEAD OF THE DEPART- 
MENT OF ELECTRICAL ENGINEERING. Both 
educational and research experience are essential. 
Ability to initiate and develop research work in 
acordance with the policy of the College is of 
importance. 

e Department will be moving into new accom- 
modation within the next few months and much new 
equipment will be added to substantial equipment 
now available. 

The post is a Grade III Departmental Headship, 
for which the salary scale is £1600 by £50 to £1756 
per annum. 

Further particulars and form of application may 
be obtained from the Principal. Completed forms 
should be returned not later than 30th aes 





SINGAPORE POLYTECHNIC 





SENIOR LECTURER IN MECHANICAL 
ENGINEERING 





The Board of Governors invites applications from 
persons with a suitable Engineering Degree and/or 
Graduate Membership of an appropriate Engineering 
Institution, with, preferably, good experience in both 
industry and in technical teaching. 

It is intended that the department should offer 
courses leading to the examination of the City and 
Guilds of London Institute in Machine Shop Engineer- 
ing, Pattern Making, Motor Vehicle Service, Elec- 
tncal Installations, Telecommunications, Welding, 
&c., and courses of the National Certificate Type in 
Electrical and Mechanical Engineering. The most 
peertons duty, at first, will be helping to equip the 
new buildings now in course of erection. 

Salary, incorporating all allowances : 
M$1800-M$50-M$1950 per month. The Malayan 
Doller is 2s. 4d. Sterling. 

Appointments will be on contract for six years 
with the option of renewal for a further three years. 
Insurance scheme, 5 per cent from staff, 15 per cent 
from college; accommodation, including heavy furni- 
ture at moderate rental; free medical attention, free 
passages for overseas persons appointed, wives and 
up to i) children under 18 on first appointment, leave 
and completion of service ; home leave at the rate 
of two months per year’s ‘service ; maximum tour 
two years. 

Application forms (4 copies) and further informa- 
tion obtainable from the uncil for Overseas 
Colleges, 1, Woburn Square, London, W.C.1. 
Closing date 31st August, 1957. E7912 





NOTTINGHAM AND DISTRICT 
TECHNICAL COLLEGE 





SHAKESPEARE STREET, NOTTINGHAM 





ASSISTANT GRADE B IN CIVIL 
ENGINEERING 





ppriontions are invited for the post of ASSIST- 
A RAD B IN CIVIL ENGINEERING. 
Salary in ped wath with the Burnham Technical 
Scale as follows :— 
£650 by £25 to £1025 per annum. Additions 
include Degree allowance of £75 per annum (or £125 
for good Honours Degree), ), up to three increments of 

for training in appro cases and incremental 

allowance for ie dustrial experience after age 21, and 
War service. 
Further particulars and form of application may 
be obtained from the Principal. Completed forms 
should be returned not later than 30th noe, 
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PUBLIC APPOINTMENTS 





NATIONAL COAL BOARD 





SOUTH WESTERN DIVISION 





CIVIL AND/OR STRUCTURAL ENGINEERS 


lications are invited from experienced and 

ified CIVIL and/or STRUCTURAL ENGI- 
NEERS for appointments in the Divisional Chief 
Civil Engineer’s Department | ~_ South Western 
Division of the National Coal B 

Duties will include the design, “documentation and 
control of the wide variety of major civil engineering 
work involved in the surface reorganisation of 
collieries and ancillary undertakings. 

Candidates should have a good knowledge and 
understanding of industrial work, including industrial 
structures and buildings, roads ‘and railways, earth- 
works, foundations and drainage, &c., and should be 
capable of the rapid and reliable execution of the 
duties outlined above. 

Salary, according to experience and qualifications, 

will be within one of the following ranges: £975- 
£1650, £925-£1425, £800-£1225. 

Applications, which should contain full particulars 
of age, experience, qualifications, and positions held, 
should be sent to the Divisional Chief Staff Officer, 
National Coal Board, Cambrian Buildings, Mount 
Stuart Square, Cardiff, by the 23rd August, 1957. 
Please quote Staff Agency No. 359. E7867 





BOLTON AND DISTRICT JOINT 
SEWERAGE BOARD 





APPOINTMENT OF PRINCIPAL 
ASSISTANT ENGINEER 





Applications are invited for this gepeintesent ata 
salary within the range £1300 by £50 to £1500. 

The appointment, which is not on the Board’s 
establishment, is for a minimum period of five years, 
is superannuable and subject to medical examination. 

Applicants must be corporate members of the 
Institation of Civil Engineers and a University 
= would be an advantage. 

mmencing salary will be according to qualifica- 
tions and experience. 

The person appointed will be responsible, under 
the direction of the Engineer to the Board, for the 
design and supervision of the Board’s major capital 
works, including a new disposal plant and large trunk 
sewers. Experience in this field is essential. 

Application forms, obtainable from me, are to be 
returned by 6th September. 

Please quote reference B.E. 65. 

PHILIP S. RENNISON, 
Clerk to the Board. 
Town Hall, Bolton. E7880 





THE BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 





PLANT ENGINEERING DIVISION 





YOUNG ELECTRICAL ENGINEER 





A young ELECTRICAL ENGINEER is required 
for the Plant Engineering Division of the above 
Association for development work having the 
primary objective of automating steelworks plant. 
Applicants should preferably have an Honours 
Degree and an elementary knowledge of feedback 
engineering. An interest in digital and analogue 
servo techniques and electrical transient phenomena 
would be an advantage. The appointment is in the 
B.I.S.R.A. Electrical Control Team and the work is 
intensely interesting as well as vital to the steel 
industry. Salary will be rapidly progressive for the 
right man. A contributory superannuation scheme is 
in being and the work, which entails visits to steel 
works, wil! be based at our London laboratories.— 
Written applications only, quoting ‘‘ E.8,” to the 
Personnel Officer, B.I.S.R.A., 11, Park Lane, 


oe 





LONDON TRANSPORT 





CIVIL ENGINEER 





London Transport require CIVIL ENGINEER, 
preferably between ages 35 and 50, with wide 
experience, both in design and carrying out of heavy 
engineering works (i.e. earthworks, drainage, bridg- 
ing, retaining walls, heavy foundations, reinforced 
concrete an tunnelling) ; : — in general 
railway constructions advantageo 

Candidates should be Chanered Civil Engineers, 
fully capable of organising and directing a section of 
the Drawing Office in preparation of schemes, esti- 
mates, design, contract ory a bills of quantities 
and specifications, and should ws kept themselves 
abreast of modern design techniqu 

Salary range : £1210 to 21420. “Medical examina- 
tion ; free travel. 

Applications within 7 days to Recruitment and 
Training Officer (F/EV 646), London Transport, 55, 
Broadway, S.W.1. E7833 





NATIONAL COAL BOARD 


SOUTH WESTERN DIVISION 








SENIOR ENGINEERING DRAUGHTSMAN 


The National Coal Board, South Western Division, 
ie applications for the post of SENIOR ENGI- 
ERING D RRAUGHTSMAN in the Divisional 
poe amen A Department, Nantgarw, Glam. 
Applicants should possess knowledge of plant 
layout, ge, eS tanks, gantries, con- 
veyors, structural steelwor' 
Salary range £715-£965 per annum. 
Please quote Staff Vacancy No. 352, 
Ful lars of age, qualifications, experience 
r with details of present 
and salary, should be sent to the Divisional Chief 
taff Officer, —— io Board, 3 brian 
Buildings, Mount Stuart Square, A 20th 
August, 1957. E7866 


1 
and positions held, togethe 


PUBLIC APPOINTMENTS 





WARWICK RURAL DISTRICT 
COUNCIL 


WESTERN AREA WATER SUPPLY— 
CONTRACTS NOS. 9 AND 10 





LEEK WOOTTON SEWERAGE AND 
SEWAGE DISPOSAL—CONTRACT NO. I! 





APPOINTMENT OF RESIDENT 
ENGINEER 





Applications are invited for the above appoint- 
ment, to supervise the following works, all within 8 
miles of Warwick. 
CONTRACT No. 9 

The construction of two 200,000 gallon reinforced 
concrete water towers and a borehole — 
station, alterations to an existing pumping station an 
the installation of pumping equipment. 
CONTRACT No. 10 

The laying of 31 miles of asbestos cement water 
mains, 3-inch to 12-inch, 3} miles of spun iron water 
—; 3-inch to 6-inch, and over 1000 service con- 


CONTRACT No. 11 

The laying of 1}? miles of 6-inch salt-glazed ware 
sewers and f mile of asbestos cement sewers and the 
ee of sewage disposal works for 1300 
people 

The three Contracts, which will run caneiponeats, 
will be under the direction of the Consulting En 
neers, Messrs. J. D. and D. M. Watson, MM.I.C. 
18, Queen Anne’s Gate, Westminster, S. W.1. One or 
more assistants will be appointed. 

The salary is £1250 per annum and the appoint- 
ment, subject to satisfactory service, will last approxi- 
mately 2 years and will be terminable by 2 months’ 
notice on either side. Housing will be available and a 
mileage allowance will be paid for the use of the 
= applicant’s motor-car whilst used on official 


Phe a oer who should be Associated Members of 
nstitution of Civil Engineers, or have comparable 
pent ey and must have had experience of 
similar work, should apply in writing to the under- 
signed not later than 20th August, 1957, giving full 
particulars of age, D gong voy | and experience, and 
enclosing copies of not less than two recent testi- 


monials. 
T. W. H. WATKISS, 
Council Offices, Clerk of the Council. 
23, Waterloo Place, 


mington Spa. B7688 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 





CAPENHURST, CHESTER 





MECHANICAL SERVICES ENGINEER 





A vacancy exists with the Research and Develop- 
ment Branch of the Industrial Group of the United 
Kingdom Atomic Energy Authority at Capenhurst 
Works, Capenhurst, Chester. 

DUTIES : 


To be responsible, to the Services Engineer, for 
the installation and maintenance of all mechanical 
and civil borg an pore nate a large, physics, 
chemical and en, labora 
QUALIFICATIONS rARD EXPERIENCE : 

Applicants must have served a recognised engineer- 
ing apprenticeship and be Corporate idemben of a 
Senior Engineering Institution or have equivalent 
qualifications. A sound knowledge and experience 
of maintenance of a wide variety of engineering plant 
and equipment is essential, whilst a knowledge of 
civil engineering is desirable. 

Salary 

£775 Yat age 25)-£1210 p.a. 

A contributory pension scheme is in operation. 

An Authority house for renting by the successful 
candidate, if married, may be available in due course, 
or, alternatively, substantial assistance may be given 
towards legal expenses incurred in private purchase. 

Send a postcard for an application form, quotin, 
reference 1997, to the Recruitment Officer, Unit 
Kingdom Atomic Energy Authority, Industrial 
Group Headquarters, Risley, Warrington, Lancashire, 

Closing date, 26th August, 1957. E7831 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT 





HARWELL 








ENGINEER required at the Atomic Energy 
Research Establishment, Harwell, to lead a small 
team peeperios basic specifications and layouts for 
Reactor Buildings, Services and Equipment. 

Corporate membership of a Senior Engineering 
Institution or equivalent qualification. 

£1235-£1655 (Engineer II). 

Housing, superannuation and other excellent 
conditions. 

Send postcard by 16th August, 1957, Bay further 
details and an application form to Group Recruit- 
ment Officer (801 Y/25), A.E.R.E., Maredl , Didcot, 
Berks, P7815 





NATIONAL COAL BOARD 


EAST MIDLANDS DIVISION 
CARBONISATION DEPARTMENT 


ENGINEERING DRAUGHTSMAN 


Applications are 
NEERING DRAU 
Department Hea 
range £655 to £76: 
ey! P , 

pplications, giving details of experience an 
training, should reach the Administrative Officer, 
P.O. Box 16, Chesterfield, quoting C.S.V .83, not later 
than Saturday 17th August, 1957, E7744 





invited for the post of ENGI- 
GHTSMAN at the Carbonisation 
warters, Chesterfield. Salary 

annum. Superannuation 


PUBLIC APPOINTMENTS 





NEW ZEALAND MINISTRY OF 
WORKS 





PROFESSIONAL & TECHNICAL STAFF 





The Ministry of Works, New Zealand, invites 
applications for the following vacancies on the 
pe: prace al here Be ps —— desired 

lows :— 
Civit ENGINEERING DI IVISIONe 

1. ENGINEERS.—Corporate Membership of the 
Institution of Civil Engineers, London. Commencing 
salaries from £895 to £1465 per annum. 

2. ASSISTANT ENGINEERS.—A University 
Degree in Civil Engineering which gives exemption 
from Final Parts I and II of the A.M.LC.E. examinag 
tion or an equivalent examination. Commencing 
salaries from £810 to £1000 per annum. 

3. ENGINEERING ASSISTANTS.—General 
Certificate of Education standard or equivalent and 
eight years’ practical experience. Commencing 
salaries £810 to £1080 per annum. , 

4. DRAUGHTSMEN,.—Ordinary or Higher 
National Certificate or equivalent and at least three 
years’ experience at the drawing board. Commencing 
salary up to £1150 per annum in accordance with 
qualifications and experience. 

MECHANICAL age gee DIVISION. 

5. MECHANICAL & ELECTRICAL ENGI- 
NEERS. a oe amma Nceaniie of the Institutions 
of Mechani or Electrical Engineers, London, 
whichever is a Commencing salaries £393 
to £1465 per 

6. BUILDING S. SERVICES ENGINEERS.—Cor- 
porate Membership of the Institution of Mechanical 
Engineers or of the Institution of Heating and 
Ventilating Engineers, ——— Commencing 
salaries £895 to £1465 

7. ASSISTANT ME HANICAL, ELECTRICAL 
OR BUILDING SERVICES ENGINEERS.—A 
University Degree in Mechanical or Electrical 
Engineering or Graduate Membership of the above 
Institutions. Commencing salaries £810 to £1000 


per annum. 

8. MECHANICAL, ELECTRICAL OR BUILD- 
ING SERVICES DRAUGHTSMEN.—Ordinary or 

Higher National Certificate in Mechanical or Elec- 
trical Engineering or equivalent examination, and at 
least three years’ experience in Soe Gate and 
calculations. Commencing salaries £720 to £1000 
per annum. 

Inquiries, mentioning — and peins 
reference No. 3/74]1335 Fog — ry eer BL type 
number of position sought, shoul denaet to 
the High Commissioner for Mow Zealand, 415, 
Strand, London, W.C.2. Full details of duties, expe- 
rience desired, and general information on the con- 
ditions of employment in the New Zealand Public 
Service, together with application forms, will then be 
furnished. E7820 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 
RESEARCH AND DEVELOPMENT 
BRANCH 





SENIOR ENGINEER/PHYSICIST 





A vacancy exists with the Research and Develop- 
ment Branch of the Industrial Group of the United 
Kingdom Atomic Energy Authority at Windscale 
pone id, Calderbridge, Cumberland. 


To take charge of a team engaged on experimental 
work in the Windscale and Calder reactors, which 
covers a wide range of problems concerned with the 
Authority’s advanced reactor projects. The essential 
duties are of an engineering nature entailing respon- 
sibility for the design, development and installation 
of experiments which, in some cases, are effectively 
pilot plant installations. This | awe offers a unique 
opportunity to work in the forefront of nuclear 
power developments. 

QUALIFICATIONS AND EXPERIENCE : 

Applicants must have served a recognised engi- 
— apprenticeship and hold Corporate Member- 
ship of a Senior Engineering Institution, or have an 
Honours Degree in Physics, or hold equivalent quali- 
fications. It is essential that applicants should have 
design experience, a sound and wide engineering 
background, and an original approach to problems. 
A knowledge of reactor technology or reactor 
physics is not required. 

SALARY : 


Will be assessed within the scale £1705-£1980 p.a, 

A contributory pension scheme is in operation. 

An Authority house for renting by the successful 
candidate, if married, may be available, or, alterna- 
tively, substantial assistance may be given towards 
legal expenses incurred in private purchase. 

Send a postcard for an application form, quoting 
reference 1980, to the Recruitment Officer, United 
Kingdom Atomic Energy Authority, Industrial 
Group Headquarters, Risley, Warrington, Lancs. 

Closing date : 19th August, 1957. E7817 





CENTRAL ELECTRICITY 
AUTHORITY 


EASTERN DIVISION 








SENIOR DRAUGHTSMEN (MECHANICAL) 


Angliostions 5 on invited for the following appoint- 
ments : R DRAUGHTSMEN (Mechanical), 
Generation ieiaatiens Department at Divisional 
Headquarters. 

Salary N.J.B., Schedule “ D,” Grades 4/5, £800- 
£1045 per annum. 

The commencing salary will depend upon ex 
ence and qualifications, but will be within the a’ 
range. 

Applicants must have had experience in mechanical 
plant iayout, pipework design. 

Applications, stating ape, qualifications, experience 
and present position, should be addressed to the 
Controller, Central Electricity Authority, Eastern 
Division, West Farm Place, Chalk Lane, Cockfosters, 


Barnet, Herts. 
W. N. C. CLINCH, 
E928 Controller. 


Classified Advts. continued on page 4 
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PUBLIC APPOINTMENTS 





UNITED KINGDOM ATOMIC 
ENERGY AUTHORITY 


RESEARCH AND DEVELOPMENT 
BRANCH 





ASSISTANT DESIGN ENGINEER 





A vacancy exists with the Research and Develop- 

ment Branch of the Industrial Group of the United 
Kingdom Atomic Energy Authority at Windscale 
Works, Sellafield, Calderbridge, Cumberland. 
‘ DUTIES : to undertake design studies for mech- 
anical engineering projects, including experimental 
equipment for investigating problems arising from 
the development of future reactor systems. 

QUALIFICATIONS AND EXPERIENCE : | 
Applicants must have served a recognised engineering 
apprenticeship and possess a Higher National Certi- 
ficate, in Mechanical Engineering, or have equivalent 
qualifications. Several years’ experience in a drawing- 
office is essential. Previous experience of heat 
transfer calculations and designing of experimental 
equipment would be advantageous. 

ALARY: will be assessed within the scale 
£795-£1210 p.a. : 

A contributory pension scheme is in operation. 

An Authority house for renting by the successful 
candidate, if married, may be available, or, alterna- 
tively, substantial assistance may be given towards 
legal expenses incurred in private purchase. ; 

Send a postcard for an application form, quoting 
reference 1988, to the Recruitment Officer, United 
Kingdom Atomic Energy Authority, Industrial Group 
Headquarters, Risley, Warrington, Lancs. 

Closing date, 19th August, 1957. E7816 





CIVIL SERVICE COMMISSION 





CIVIL ENGINEERS: 
STRUCTURAL ENGINEER 





The Civil Service Commissioners invite applica- 
tions for pensionable posts. 

Age at least 25 and under 35 on Ist January, 1957, 
with extension for regular Forces service and appro- 
priate civil service. 

Candidates must (i) have achieved Corporate 
Membership of the Institution of Civil Engineers or 
the Institution of Structural Engineers for the Struc- 
tural Engineer post, and, for some posts, have 
qualified in certain subjects, or (ii) have passed, or 
been exempted from, examinations necessary for 
obtaining Corporate Membership ; such candidates 
would be expected to qualify under (i) in due course. 
Professional experience expected. 

London salary scale (men) £765 (at age 25) to 
£1190. Starting salary according to age up to £1030 
at 34 or over. Lower rates outside London. Pros- 
pects of promotion to higher grades on salary scale 
£1215-£1640 and £1690-£1950 and above. Women’s 
salaries lower, but being raised to reach equality with 
men’s by 1961. ’ 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, 30, Old 
Burlington Street, London, W.1, quoting No. 
$64-65/57. , 

Interview Boards held at intervals, as required. 
Early application advised. E7837 


ADEN PORT TRUST 
ASSISTANT MAINTENANCE 
SUPERINTENDENT 








The Board of Trustees invite applications for the 
post of ASSISTANT MAINTENANCE SUPER- 
INTENDENT, not more than 36 years of age, who 
should have served a recognised engineering appren- 
ticeship and should possess a Ist Class (Steam) 
Ministry of Transport Marine Engineer Certificate. 
Preference will be given to candidates with a com- 
bined Ist Class Steam and Diesel Certificate who have 
had workshop experience since qualifying: such 
candidates will be considered for a higher starting 
salary. 

Salary of the appointment is £1450 by £50 to £1950 
per annum under agreement. Free unfurnished 
— and medical attention. Gratuity or Pension 

und. 


For full details apply on a postcard to Personnel 
Dept., Consulting Engineers and Agents, Aden Port 
Trust, 1, Lygon Place, Grosvenor Gardens, London, 
S.W.1, or telephone SLOane 0431. E773 


SURREY COUNTY COUNCIL 








MECHANICAL ENGINEERING 
ASSISTANTS 





Applications invited for following appointments : 

(1) MECHANICAL ENGINEERING ASSIST- 
ANT, GRADE III, £656-£784 2s. 6d. p.a. plus £30 
p.a. London allowance. Should hold National 
Certificate and be experienced in layout and design of 
heating and hot water services in buildings. 

(2) MECHANICAL ENGINEERING ASSIST- 
ANT, GRADE II, £609 17s. 6d.-£691 17s. 6d. p.a. 
plus London allowance up to £30 p.a. Preferably 
with some experience in layout and design of heating 
and hot water services in buildings. ‘ ; 

Full details, present salary and three copies testi- 
monials to County Architect, County Hall, Kingston, 
as soon as possible. E7904 





COUNTY COUNCIL OF THE WEST 
RIDING OF YORKSHIRE 





STRUCTURAL ENGINEER 





STRUCTURAL ENGINEER urgently required. 
Senior Assistant, experienced in design of steelwork 
for buildings. Must be A.M.I.Struct.E. or equi- 
valent. Salary £727 15s.-£907 2s.6d. 
Alternate Saturdays free. Canteen facilities. 
Application forms may be obtained from the 
County Architect, Bishopgarth, Westfield Road, 
Wakefield, and should be returned not later than the 
first post on the 16th September, 1957. E7824 


THE ENGINEER 


PUBLIC APPOINTMENTS 





CIVIL SERVICE COMMISSION 


MECHANICAL AND ELECTRICAL 
ENGINEERS 





MECHANICAL and ELECTRICAL ENGI- 
NEERS in various Government Departments. The 
Civil Service Commissioners invite applications for 
pensionable posts in a wide variety of mechanical 
and electrical engineering duties. 

Candidates must be under 35 on Ist January, 1957, 
with extension for regular service in H.M. Forces 
and appropriate civil service. For the Post Office 
they must S at least 21, for the Ministry of Supply, 
and Ministry of Transport and Civil Aviation (Civil 
Aviation Organisation) at least 23 ; for other posts 
at least 25 on that date. 

The achievement of Corporate Membership of 
one of the professional institutions—Mechanical 
Engineers, Electrical Engineers, or Civil Engineers— 
is essential for most of the posts, but for some posts 
Associate Fellowship of the Royal Aeronautical 
Society or (in the Post Office) an Honours Degree in 


. A 


PUBLIC APPOINTMENTS 





CENTRAL ELECTRICITY 
AUTHORITY 





EASTERN DIVISION 





CIVIL AND STRUCTURAL DESIGNER 
DRAUGHTSMEN 





Applications are invited for the following 


Aug. 9, 1957 
PUBLIC APPOINTMENTS 





LONDON COUNTY COUNCIL 


ASSISTANT RESIDENT ENGINEERS 








Required, ASSISTANT RESIDENT ENG. 
NEERS for civil engineering contracts (1) at Norther 
Outfall Works, Beckton, E.6 ; must be able to yw 
out works and have previous site experience, () 
in N.W. London area, experienced in sewer constryy, 
tion in tunnel, concrete and cast iron se 
Salaries up to (1) £1057 and (2) £846.—Applicatio, 
form from Chief Engineer (57/50), London Coun 
Council,County Hall, S.E.1. (1443.) E7757" 





posts at 
Divisional Headquarters, Cockfosters, adj t to 
Cockfosters Station one Line) :-— 

CIVIL AND STRUCTURAL DESIGNER 

DRAUGHTSMEN 

Salary : N.J.B., Schedule “‘D,” within the range 
of Grades 4/5, £800 by £20 to £945 per annum, 
including London Weighting. 

The commencing salary will depend on experience 








Engineering or Physics will be p 
will, however, be admitted, provisionally, who have 
passed, or have exemption from, the appropriate 
Sections of the examinations for the stipulated 
Associate Membership. Exceptionally, a candidate 
otherwise qualified by evidence of high professional 
attainment may be admitted. Relevant training and 
practical experience is expected. 

London salary (men) £765 (at age 25) to £1190. 
Starting salary according to age up to £1030 at 34. 
Candidates entering below age 25 will start at salaries 
varying from £565 at age 21 to £685 at age 24. 
Prospects of promotion to higher grades on salary 
scales £1215-£1640 and £1690-£1950. Somewhat 
lower in the provinces. Women’s scales lower, but 
being improved to reach equality with the men’s 
scales by 1961. 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, 30, Old 
Burlington Street, London, W.1, quoting No. 
S 85/57. Application forms should be returned by 
30th September, 1957. Earlier applicants may be 
interviewed before that date. E7822 





THE ATOMIC WEAPONS 
RESEARCH ESTABLISHMENT 


WOOLWICH COMMON 





ENGINEERS 





ENGINEERS required by The Atomic Weapons 


Research Establishment, Woolwich Common, to 
control staff engaged on one of the following :— 
(a) Production planning and control. The suc- 


cessful applicant will also be required to contribute 
to the development of prototype electronic equip- 
ment. 

(b) The development of electronic equipment and 
mechanical devices and the investigation of new and 
novel manufacturing techniques. 

A recognised engineering apprenticeship or equiva- 
lent training and Mech. or E.E. required. 
A thorough knowledge of electronic development 
and/or production methods essential. 

Salary £1333 8s.-£1755 p.a. (male). 

Contributory superannuation scheme. 

Postcards for application forms to the Senior 
Recruitment Officer at A.W.R.E., Aldermaston, 
Berks. Please quote ref. 1555/25. E7818 





WEST CUMBERLAND HOSPITAL 
MANAGEMENT COMMITTEE 


WORKINGTON INFIRMARY 








ASSISTANT ENGINEER 





Applications are invited for the above post, which 
is anew one. A new automatic oil-fired Boilerhouse 
is now under construction and the Engineer will be 
——— for the operation of this Boilerhouse 
and for the other engineering services at Workington 
Infirmary and at the nearby Ellerbeck Hospital. He 
will eventually be responsible to the Superintendent 
Engineer, when appointed in due course. Whitley 
Council conditions, salary £555-£675. A house may 
be available at a reasonable rent. 

App ications, preferably from persons holding the 
O.N.C. in Mechanical Engineering (including Heat, 
and preferably endorsed in Principles of Electricity), 
or a Second Class Certificate of Competence in 
Marine Engineering, or similar Naval Certificate, 
giving full details of qualifications and experience, 
and the names of three referees, should be forwarded 
to the Group Secretary, Workington a. 





LONDON TRANSPORT 


ENGINEERING ASSISTANTS 





London Transport require ENGINEERING 
ASSISTANTS for Bridges and Structures Office. 
Applieants should be Graduates or studying for 
A.M.LC.E., or be Senior Structural Draughtsmen 
with several years’ experience of design work. 
Salary range: £790-£880. Free travel, medical 
examination. 

Applications within 7 days to Recruitment and 
Training Officer (F/EV 647), London Transport, 55, 
Broadway, S.W.1. E7834 





COUNTY BOROUGH OF 
EAST HAM 


ASSISTANT ENGINEER (MECHANICAL) 








ASSISTANT ENGINEER (MECHANICAL).— 
Grade III, £656 to £784 2s. 6d. 

London Weighting is paid in addition. Salary in 
excess of the minimum may be paid, according to 
qualifications and experience. 

A subsistence allowance may be granted over a 
reasonable period to the person appointed if unable 
to obtain suitable housing accommodation, necessi- 
tating the maintenance of two homes. 

Further details and application forms returnable 
by 23rd August, 1957, from the Town Clerk, Town 
Hall, E.6. E7835 


and qualifications. 

New offices recently completed in pl sur- 
roundings, excellent working conditions. Canteen 
available. Sports and social club. Sick pay and 


superannuation schemes. Generous holidays. 

The candidates appointed will be required to 
undertake civil and structural design work, and 
applicants should have had experience in the design 
and detailing of reinforced concrete structures for 
heavy plant, culverts, &c., and structural steelwork 
as applied to industrial buildings. 

Applications, stating age, qualifications and 
experience, should be sent to the Controller, Central 
Electricity Authority, Eastern Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts. 

W. N. C. CLINCH, 


E974 Controller. 





LONDON TRANSPORT 





CIVIL ENGINEERS 





London Transport require a number of CIVIL 
ENGINEERS in connection with their New Works 
Programme ; preferably with a University Degree 
or Graduate Membership of a recognised pro- 
fessional Institution. 

Applicants must have had experience in prepara- 
tion of schemes, estimates, civil engineering design, 
contract drawings and documents and be capable of 
controlling staff and supervising works executed by 
contract. They must have had experience in some of 
the following types of civil engineering work—earth- 
works, drainage, bridging, retaining walls, heavy 
foundations, R.C. works, tunnelling, general railway 
construction. 

Salary range according to ability, qualifications and 
experience, from £790 to £1155. Medical examina- 
tion, free travel—Applications within 14 days to 
Recruitment and raining Officer (F/EV 648) 
London Transport, 55, Broadway, S.W.1. E7915 





DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 





FIRE RESEARCH STATION, ELSTREE, 
HERTS 





ASSISTANT EXPERIMENTAL OFFICER 





Department of Scientific and Industrial Research, 
Fire Research Station, Elstree, Herts, requires 
ASSISTANT EXPERIMENTAL OFFICER for 
research and testing on effect of fires on building 
materials and structures by use of large furnaces. 
Qualifications : G.C.E. “‘ A” Level in two science or 
maths. subjects, or equivalent ; over age 22, H.N.C. 
or pass Degree in Engineering or equivalent, generally 
expected. Knowledge of design of structures 
desirable. Salary: men, £365 (age 18) to £805. 
Rather less for women, but equal pay scheme. Five- 
day week.—Forms from M.L.N.S., Technical and 
Scientific Register (K), 26, King Street, London, 
S.W.1, quoting E377/7A. E7870 





CENTRAL ELECTRICITY 
AUTHORITY HEADQUARTERS 


RESEARCH LABORATORIES, 
LEATHERHEAD 


CIVIL ENGINEERS 





A aie are invited for the appointment of 
cI ENGINEERS at the Research Laboratories, 
Leatherhead, Surrey, to carry out investigations into 
the properties of pulverised fuel ash concrete, the 
applications of such concrete to civil engineering 
projects, and the further use of p.f. ash. Candidates 
should have a Degree or H.N.C. in Civil Engineering. 
Salary £550-£995 per annum, according to qualifica- 
tions and experience.—Applications, stating age, 
experience, present position and salary, should be 
forwarded to D. Moffat, Director of Establishments, 
Winsley Street, London, W.1, by 31st August, 1957. 
Quote reference ENR/348. E7864 





NATIONAL COAL BOARD 





NO. | (WORKSHOP) AREA 





CIVIL ENGINEERING ASSISTANT, CLASS 2 





CIVIL ENGINEERING ASSISTANT, Class 2, 
required for Civil Engineering Department. Salary 
range : £725/£1075 per annum. 

Applicants should have had at least two years’ 
experience in a Design Office on structural work and 
general building construction. They should have 
passed some part of the qualifying examination of a 
reco professional institution or at least be 
preparing to take such examination. 

Applications, stating age, education and present 

ost, to: Area Staff Manager, Todwick Grange, 

r. Sheffield, by 19th August, 1957. 

E7842 


— 





| TENDERS | 


INDIA STORE DEPARTMENT 


BORING MACHINES 








The Director General, India Store Departmen 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 
of : 


1 No. UNIVERSAL HORIZONTAL, SURFAC. 

ING, BORING, MILLING, DRILLING and Tap. 
PING MACHINE, dia. of spindle 102mm., diamete, 
faced 1372mm., size of table 1677 by 1066mm. (Ref 
No. 2018/57/ENG.3). 
1 No. GUN BORING MACHINE, single spindk, 
for drilling up to 50mm dia., boring and drilling wy 
to 8 . dia., max. length of workpiece 2500mm, 
(Ref. No. 2031/57/ENG.3). 

1 No. HORIZONTAL BORING MACHINE, dis 
of spindle 76mm., traverse of spindle 762mm., max 
ome —- distances from — 4 owt to table top 

an . respective ef. No. 2051/57) 
ENG.3). sit di , 

Tender schedules and specifications may & 
obtained from the above address at a fee of Ten 
Shillings per set, which is not refundable. Applic. 
tions for Tender forms should state description of 
machine and 0 aa reference for which 
schedules are required. 

Tenders, complete with specifications, are to b 
submitted by Monday, the 30th September, pe! 

7844 





INDIA STORE DEPARTMENT 


TURRET LATHES 








The Director General, India Store Department 
Government Building, Bromyard Avenue, Acton, 
_— W.3, invites TENDERS for the SUPPLY 
of : 


2 Nos. COMBINATION TURRET LATHES, 
height of centre 273mm., length of longitudinal auto. 
matic feed to turret saddle 1067mm., admits between 
spindle nose and turret face 1410mm., length of bed 


mm. 

1 No. COMBINATION TURRET LATHE, with 
patent preselecting headstock and covered bed for 
chuck work only, height of centre 222mm., admits 
between spindle flange and face of turret 1092mm, 
diameter of hole through spindle 66-7mm., length o! 
longitudinal automatic feed to saddle 787mm, 
swing over stainless steel covers 406mm. 

Tender schedules and specifications may & 
obtained from the above address at a fee of Ten 
Shillings, which is not refundable. The appli 
cations for Tender forms should state reference 
2016/57/ENG.3. 

Tenders, complete with specifications, are to bk 
submitted by Monday, the 30th September, 1957. 

E7846 





INDIA STORE DEPARTMENT 


DIE SINKING MACHINE 








The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton 
ae. W.3, invites TENDERS for the SUPPLY 
of :— 

1 No. UNIVERSAL DIE SINKING MACHINE, 
motor driven ; circular path of oscillating head 
adjustable 0 to 152mm., vertical travel of kne 
57mm., face of column to centre of spindle 406mm 

Tender schedules and specifications ma 
obtained from the above address at a fee of Ten 
Shillings, which is not refundable. The applica- 
tions for Tender forms should state reference 
2014/57/ENG.3. 

Tenders, complete with specifications, are to b 
submitted by Monday, the 30th September, ga 

E78: 


INDIA STORE DEPARTMENT 
AUTOMATIC SCREW MACHINE 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of : 

SINGLE-SPINDLE AUTOMATIC SCREW 
MACHINE, capacity 36mm (1 13/32in.), complett 
with standard equipment=1 No. 

Tender schedules and specifications may b& 
obtained from the above address at a fee of Te 
Shillings, which is not refundable. The appl 
cations for Tender forms should state reference 
2072/57/ENG.3. 

Tenders, complete with 
submitted by Monday, the 








specltontions, are to b 
th September, 1957. 
E784 





INDIA STORE DEPARTMENT 
DRAFT CASTING 


The Director Generai of India Store Department, 
Government Building, Bromyard Avenue, Actot, 
London, W.3, invites TENDERS for the SUPPLY 
of :— 

Quantity 
DRAFT CASTING 900 (105 Ib each) 

Forms of Tender may be obtained from the above 
address on or after the 9th August, 1957, at a fee of 
10s., which is not returnable. If payment is made by 
cheque, it should sy be made payable to “ High 

mmissioner for India.”” Tenders are to be delivered 
by 2 p.m. on Thursday, 19th August, 1957. 

Please quote reference No. 49/57/DB/Rly. 7 

E78. 
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Aug. 9, 1957 
EDUCATIONAL 


A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guaranteed Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree stanaard. 





Approximately 95 per cent_ successes. 144-page 
prospectus free on request.—B.I.E.T. (Dept. 22), 29, 
Wright’s Lane, London, W.8. E721 £ 


FREE: Brohcure giving details of Courses in 
Mechanical and Production Engineering, Draughts- 
manship, &c.. for the A.M.I.MechE., A.M.I.P.E., 
City and Guilds and other Professional examinations. 
—E.M.I. Institutes, Dept. E30, mdon, W.4. 
(Associated with H.M.V.) E972 £ 


WORK STUDY.—Part-time (evening) 20 weeks’ 
Diploma Course starts September 9th. Enrolments 
open now.—Details of this and five other courses, 
including full-time (six weeks) and correspondence, 
from School of Time and Motion Study, 29, Cork 
Street, W.1. Regent 0516. E7617 £ 


—_ 


TECHNICAL HOME STUDY 
COURSES 





For A.M.I.Mech.E., 
A.M.1L.Chem.E., A.M.I.M.L., 
A.F.R.Ae.S., C. & G., &c. 


OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.I.G.B. Students at 
Professional Engineering Examinations. We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mcehanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
(Dept. 76), 
29, WRIGHT’S LANE, LONDON, W.8. 
E102 g 





UNIVERSITY OF MANCHESTER 





The next Session commences on Thursday, 3rd. 
October, 1957 E7704 £ 








SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS. UNLESS OTHERWISE REQUESTED 


A SENIOR ASSISTANT is required in the Chief 
Engineer’s Department of a large group of companies 
with headquarters in West London. Preference will 
be given to men who are members of a professional 
Institute and who have knowledge of structural 
engineering. The post, which is permanent and 
pensionable, will carry a commencing salary of 
£1100/£1250, according to experience.—BOX No. 
£7914, “‘ The Engineer.” A 
A U.K. COMPANY manufacturing small petrol 
and diesel engines has a vacancy for a SPECIAL 
REPRESENTATIVE for the South American “area. 
The representative will be based in this country and 
will be required to make two or three tours of the 
area each year. Candidates must be experienced in 
the small engine sales field, and have some previous 
knowledge and experience of the South American 
market. Fluent Spanish essential, Portuguese desir- 
able. Applications, giving a summary of qualifica- 
tions and experience.—BOX No. E7884, “ The 
Engineer.”” A 
A VACANCY EXISTS with Smiths Motor 
Accessories, Ltd., for a FIRST-CLASS DESIGNER, 
with wide experience in the light and precision engi- 
neering field. The successful applicant may be a 
Graduate Mechanical Engineer with progressive 
outlook and at least seven years’ design experience 
in a senior capacity, gee by practical experience 
or apprenticeship. e will be required to produce 
complete prot-type designs to a specification, and 
contribute clear thought and new ideas.—Apply to 
Mr. D. H. Squire, Cricklewood Works, N.W.2 
(GLA 3333). E7857 a 
AN EXPANDING HEAVY CHEMICAL 
INDUSTRY has vacancies for GRADUATE ENGI- 
NEERS (Mechanical) in one of its factories on the 
East Coast of England for plant maintenance and 
construction work. Whilst a University De on 


Mechanical Engineering is preferred, consideration 
will be given to outstanding applicants —— 
ary 


an equivalent / rae) ; age up to 
in the range £900/£1335. Annual bonus and pension 
schemes, also assistance for married men with house 
purchase and removal expenses. Applications, 
which will be treated in the strictest confidence, to 
BOX No. E935, “‘ The Engineer.” A 
AN IMPORTANT AGENCY HOUSE requires 
youngish first-class Mechanical Engineer, preferably 
unmarried, with several years’ practical experience 
since qualifying and preferably including some civil 
engineering —— as visiting engineer for their 
large group of estates in Malaya. Duties comprise 
visiting estates, advice and assistance on installation, 
operation and maintenance of equipment for both 
tubber and tea manufacture, design of factory layouts, 
construction of smokehouses, coolie lines, bungalows, 
&c. Some schemes involve large expenditure. Good 
basic salary, high cost-of-living allowance, bonus out 
of annual profits, provident fund, to which company 
contributes 15 per cent and employee 10 per cent of 
basic salary, car allowance, six months’ paid home 
leave at end of tour, local leave.—Full particulars of 
qualifications, experience and present salary, to BOX 
No. 754, Haddons, Salisbury Square, E.C.4. E7819 a 


ASSISTANT ENGINEER required for the 
Mothers’ Hospital (Salvation Army), Clapton, E.5, 
and for Relief Duty at the Eastern Hospital, a short 
distance away. A sound knowledge of mechanical 
engineering and of steam boiler, laundry and kitchen 
equipment is necessary. Salary: £605-£705 p.a.— 
Application form from Group Secretary, Hackney 
Hospital, E.9, for return by 21st August. E7861 a 


ASSISTANT TECHNICAL ENGINEER re- 
quired by prominent East London company engaged 
in the production of winding wires. ifications : 
Degree in Electrical or Mechanical ineering or 
Corporate Membership of relevant Professional 
Institution. Please write to Personnel Officer.— 
BOX No, E1132, “ The Engineer.” A 





THE ENGINEER 


SITUATIONS VACANT 


AIR-CONDITIONING ENGINEER required 
to develop up this department of a Midland firm.— 
BOX No. E1111, “‘ The Engineer.” A 
APPLICATIONS ARE INVITED from PRO- 
JECT ENGINEERS over 28 and having H.N.C. 
minimum qualification, for vacancies in the Develop- 
ment Engineering partment at Ferodo Limited. 

is a senior staff appointment and candidates 
must have had experience in one or more of the 
following subjects :— 

Special plant design, heating, ventilating and dust 
collection, production engineering and plant layouts, 
factory mechanical services layouts. 

They will be responsible for handling the projects 
through initial investigation, preparation of esti- 
mates and reports, ordering plant and equipment and 
arranging for installation. 

Write, giving details of age, previous experience 
and salary required, to the Personnel Manager 
Ferodo Limited, Chapel-en-le-Frith, Via — + 

A 
AREA ENGINEER (MECHANICAL), responsible 
to Mechanical Engineer for Planned Maintenance 
Routines, co-ordination and control of Capital 
Projects and availability of materials, increasing 
machine efficiency and reducing maintenance cost, 
control of craft Foremen, &c. Technical qualifica- 
tions—Graduate or H.N.C. 
JUNIOR ENGINEER (MECHANICAL), respons- 
ible to Mechanical Engineer for specific maintenance 
and project problems whilst being trained for the 
post of Area Engineer. Technical qualifications— 
Graduate or H.N.C., but O.N.C. considered in 
special circumstances. 

Applicants should write, stating age, qualifications 
and experience, to the Personnel Officer (Staff), 
Pilkington Brothers Limited, St. Helens, ina. 

A 





ASSISTANT CONTRACTS MANAGER 
required by 
BRITISH OXYGEN WIMPEY LIMITED 


Duties include responsibility for the placing of 
sub-contracts, progressing, scheduling and the 
co-ordination of all activities in the Contracts 
Department. 
Applications are invited from suitably qualified 
persons who should be around 35 years of age 
with at least 5 years’ commercial experience and 
preferably have an engineering background. A 
knowledge of Government Contract procedure 
would be an additional advantage. 
The position, which is in the London area, is 
permanent, with contributory pension scheme, 
and offers a generous salary for a suitably 
qualified applicant of progressive outlook, 
— organising ability. Assistance will 
available for movement expenses to a success- 
ful applicant living outside the London area. 
Applications, which will be treated in the 
strictest confidence and containing full particu- 
lars of age, education, previous experience and 
salary required, should be submitted to Mr. 
D. G. Ely, Contracts Manager, British Oxygen 
Wimpey Ltd., 17, Monck Street, Horseferry 
Road, London, S.W.1. E7886 A 


ATOMIC ENERGY.—Applications are invited 
by firm based in London and New York for a situa- 
tion to cover the marketing in United Kingdom and 
Europe of essential equipment of British and 
American origin. Applicants should be around 30, 
have a University Degree in Engineering (or similar), 
a leaning towards organisation, and preferably some 
commercial or sales experience. After suitable train- 
ing he should be able to work largely on his own and 
develop a new division. A commencing salary of 
around £750/£1250 is proposed, plus incentive 
scheme, expenses, pension, motor-car. Operating 
from London applicant would have the benefit of 
office and sales staff in principal U.K. cities and 
agents set up in Europe. Please submit full personal 
details —BOX No. E7760, ‘‘ The Engineer.” A 


BRITISH PETROLEUM COMPANY LTD. 
has a vacancy for a SHIFT ENGINEER at its 
Bunkering Installation at ADEN. Applicants, aged 
28-35, must have at least O.N.C. and preferably a 
Ist Class M.O.T. Steam and Motor Certificate ; 
must have served full mechanical engineering appren- 
ticeship followed by minimum of five years’ diesel 
engine maintenance and operation. Attractive salary 
plus generous allowance in local currency, pension 
scheme, free passages out and home, free medical 
attention, good leave arrangements, kit allowance.— 
Write, giving full particulars, quoting F.534, to 
BOX 2010, c/o 191, Gresham House, E.C.2. E7902 a 


BRITISH PETROLEUM COMPANY LTD. 
has vacancies in MIDDLE EAST for young 
MECHANICAL ENGINEERS for training in 
Oil Distribution Maintenance Engineering and 
Aviation Service Engineering. Applicants under 27 
years of age must have at least H.N.C. in Mechanical 
Engineering and have served five years’ workshop 
apprenticeship. Attractive salary plus generous 
allowance in local currency, free passages out and 
home, free medical attention, good leave arrange- 
ments. Kit allowance. Pension scheme.—Write, 
giving full particulars, quoting F.535, to BOX 2006, 
c/o 191, Gresham House, E.C.2. E7900 a 
BRITISH PETROLEUM COMPANY LTD. 
has a vacancy for a CIVIL ENGINEER. Applicants, 
a 35-45, must have A.M.I.C.E. and a Degree in 
Civil Engineering is desirable. Must have had sound 
all-round civil engineering experience with an indus- 
trial background including the design and con- 
struction of foundations for heavy and medium plant 
and of retaining walls, earth embankments, &c. 
Knowledge of Oil Terminal Installations and pipe- 
line routing an additional advantage. Salary accord- 
ing to qualifications and experience, non-contributory 
pension fund, housing scheme. Removal expenses 
and settling-in allowances paid in certain cases.— 
Write, giving full particulars quoting H.3886B, to 
BOX 5380, c/o 191, Gresham House, E.C.2. E7889 a 
BRUSH ELECTRICAL ENGINEERING CO., 
LTD., Loughborough, Leics., manufacturers of 
Steam and Gas Turbines and Electrical Equipment, 
have a vacancy for a young ASSISTANT METAL- 
LURGIST of Degree standard or equivalent qualifi- 
cation in Metallurgy. The duties cover general 
metallurgical examination of engineering materials, 
principally ferrous metals and alloys. This vacancy 
offers good prospects in an expanding organisation, 
and a ped salary will be paid. The factory is 
situated in a pleasant Midland town, within easy 
reach of a number of cities. Conditions of service 


include a erous non-contributory staff assurance 
scheme.—Please apply to the Chief Personnel 
Officer. E7838 a 


SITUATIONS VACANT 


BRITISH PETROLEUM COMPANY LTD. 
has vacancy at its ADEN Refinery for a POWER 
STATION SHIFT CHARGE ENGINEER. Appli- 
cants must have had experience of operation of 
modern oil and gas-fired automatic combustion 
control high pressure boilers rating 160,000 1Ib./hr. 
at 650 p.s.i., 750 deg. F., with usual auxiliaries. 
Operation of steam turbines up to 10,000 H.P., water 
pumping sets up to 1:2 M.G./hr., and large capacity 
sea water evaporator plants. Knowledge of A.C. 
electrical generation an advantage. Preference given 
to candidates possessing M.O.T. Certificate (Steam). 
Age 30-35 years. Attractive salary, plus generous 
allowance in local currency, free passages, kit 
allowance, free medical attention, good leave arrange- 
ments, — scheme.—Write, giving full particu- 





lars of qualifications and experience, quoting 
Reference F.210, to BOX 2002, c/o 191, Gresham 
House, E.C.2. E7901 A 

BUILDING INDUSTRY 

ENGINEER ESTIMATOR 

Interesting position 
in 
NORTH WEST AREA © 
Fully experienced STRUCTURAL/CIVIL 


ENGINEER with knowledge of estimating and 
capable of practical design of concrete form- 
work. Position will entail liaison between 
Estimating and Construction Depts. in economic 
design of permanent structures and temporary 
works. Applicants should give all employment 
history and type of work undertaken, including, 
in confidence, present work, qualifications, 
education, age and approx. salary required 
should be included.—BOX No. E7905, “‘ The 
Engineer.” A 


CHIEF ENGINEER required for Chemical Factory 
in Kent. Capable of maintenance of existing equip- 
ment and erection and fabrication of new plant. 
Please state salary required—BOX No. E1130, 
“* The Engineer.” A 


CHIEF ROLL DESIGNER, aged 35-45, required 
by large steel works. Applicants should be fully 
conversant with the designing of rolls for heavy and 
light mills, rolling rounds, billets, channels, angles, 
tees, ., in a wide range of sizes. The position 
carries excellent prospects and a good salary will be 
paid to the right man. A pension scheme and free 
life assurance scheme are in operation. Write, 
giving full details of age, qualifications and previous 
experience.—BOX No. E7910, ‘“‘ The Engineer.” A 


CIVIL ENGINEER.—A senior vacancy exists 
within a leading engineering organisation for a man 
possessing a De in Civil Engineering. Must be 
fully experien in civil work on large-scale indus- 
trial contracts. Salary up to £2000 p.a., according 
to age and experience. Please write full details, in 
strict confidence.—BOX No. E7764, “‘ The Engineer.” 


CIVIL ENGINEERING DESIGNERS required 
by Westminster consulting engineers with experience 
in the design of one or more of the following : 
harbour and dock works, bridges, large dams, rein- 
forced concrete and mass concrete structures. Salary 
according to experience. Five-day week, pension 
scheme, luncheon vouchers. Apply, stating age and 
experience.—BOX No. E7888, “‘ The Engineer.” A 


CIVIL ENGINEERING DRAUGHTSMAN 
required by Albright and Wilson (Mfg.), Ltd., for 
their Centra! Engineering Department at Oldbury. 
Applicants should be within the age range 22-26 
years. The duties will include the preparation of 
drawings of building and civil engineering works on 
varied new projects required by the company. Pre- 
vious experience in drawing work concerned with 
reinforced and concrete foundations and some know- 
ledge of surveying would be an advantage.—Apply 
in wiriting, giving details of age, qualifications and 
experience, to the Labour and Welfare Officer (ref. 
387), Albright and Wilson (Mfg.), Ltd., P.O. Box 3, 
Oldbury, Birmingham. E7913 a 


COMMERCIAL DIRECTOR.—Leading British 
company with extensive interests in U.K. and over- 
seas, wish to appoint a Commercial Director. The 
company’s interests lie mainly in the chemical field 
and the organisation specialises in contracting for 
large chemical plants. The appointment calls for a 
candidate with extensive technical and commercial 
experience in the negotiation of large contracts, 

reparation of specifications, estimates, cost control, 

uying, invoicing and legal procedure. The successful 
candidate would have a seat on the Board. oe net 
should submit full details of experience and salaries 
earned, which will be regarded as strictly private and 
confidential BOX No. E1121, “‘ The Engineer.” A 


COMMISSIONING 
ENGINEER 


required, preferably with some practical experi- 
ence in the operation of gas and liquid fuel-fired 
Industrial Furnaces of all ty A working 
knowledge of instruments and controls is also 
desirable and applicants should be prepared to 
travel. Salary commensurate with experience 
and qualifications. Pension scheme.—Apply, 
giving full details, to : 


The Secretary, 
PRIEST FURNACES LIMITED, 
Longlands, 
Middlesbrough, 


Yorkshire. E7848 a 


CONSULTING ENGINEERS have a vacancy 
for CIVIL ENGINEER, experienced in the explora- 
tory work for, and subsequent design and construc- 
tion of, large hydro-electric projects involving the 
construction of large impounding dams. Applicants 
must Chartered Civil Engineers not less than 35 
ears old and must have several years’ experience in a 
leading capacity as senior engineer on the investiga- 
tion and construction of such projects. Salary from 
£1800 p.a. to £3000 p.a., according to status and 
experience. Applications, which will be treated as 
strictly confidential—BOX No. E1133, ‘“* The 
Engineer.”’ A 


DESIGNER/DRAUGHTSMEN, experienced in 
Jib Cranes. &c. Position offered, due to expansion 
of firm’s activities, would be permanent, progressive, 
and would carry salaries commensurate with experi- 
ence. Pension scheme.—Apply: Chief Engi 


SITUATIONS VACANT 





DEPUTY CHIEF ENGINEER is required by 
a leading petroleum chemical firm. Preferably 
aged 35/45. Applicant must be fully qualified and 
have experience in large-scale continuous pro- 
cess plant. Some administrative experience is 
essential. Salary will be dependent on age and 
experience.—BOX No. E7728, “‘ The Engineer.” 

A 


DESIGN DRAUGHTSMEN.—tThe British Drug 
Houses, Ltd., invite applications from suitably 
qualified men for interesting work in the Engineers 
Drawing Office, on special machines and plant layouts 
for the Light Chemical Industry. H.N.C. in Mech. 
Eng. and previous experience in this industry desirable 
but not essential. Men of mature age with suitable 
training and experience, would be considered. Five- 
day week, pension and profit-sharing schemes.— 
Write, stating age, experience and salary required, to 
Staff Manager, Graham Street, N.1. E7871 Aa 


DESIGNER-DRAUGHTSMAN, with experience 
water-tube boilers, required for newly forming com- 
pany, south of London. Good prospects and salary. 
—BOX No. E1080, “‘ The Engineer.” A 


DESIGNER-DRAUGHTSMEN & DETAILERS 
wanted for work on chemical plant layout, vessel 
design and pipework, &c. Top salaries offered men 
with experience and maximum assistance in regard 
to housing. Grant towards removal expenses and 
living allowance until removal completed. Pension 
and insurance scheme, technical library, sports 
round.—Apply, “ ref. D,” Staff Personnel Manager, 
ower Gas Corpn., Ltd., Stockton-on-Tees. E7738 A 


DESIGNERS, DRAUGHTSMEN AND 
CHECKERS 
A leading firm of Consultant-Contractors to 


the Oil and Chemical Industries is prepared to 
engage men in the following categories :— 


Piping Designers Salary range : £1200 
to £1500 p.a. 

Piping Draughtsmen Salary range : £1100 
to £1 p.a. 

Piping Checkers Salary range : £1200 
p.a. 

Structural Designers Salary range: £1200 
0 £1500 p.a. 

Structural Draughtsmen Salary range : £1100 
to £1300 p.a. 


The positions are permanent and pensionable, 
and there are opportunities for oan. 
Experienced men only are required. If you have 
experience in any of the above categories, write, 


giving details of previous career.—BOX No. 


E7779, “‘ The Engineer.” A 





DEVELOPMENT ENGINEER required for 
a position of senior engineering responsibility in 
an integrated iron and steelworks where con- 
siderable development is to take place. 

The successful candidate will be responsible 
for all new development and the co-ordination of 
planning and site work. 

Applicants, who should be between 30 and 50 
years of age, must be Corporate Members of the 
appropriate Institution of Civil, Electrical or 
Mechanical Engineers, and should be educated 
to Degree standard. 7 

Engineering experience in steelworks or heavy 
plant manufacture is essential. 

Application forms are available from : 

The Labour Officer, 

Richard Thomas & Baldwins, Limited, 
P.O. Box No. 7, 
Redbourn Works, 


Scunthorpe, E7658 A 


DIESEL ENGINEERS required by PERSIAN 
GULF OIL COMPANY. Minimum three years’ 
experience on reciprocating and centrifugal pumps 
and diesel engines from 500 h.p. to 1000 h.p. Pay : 
8s. per hour, 48-hour week guaranteed, plus Ros food, 
accommodation, medical attention, passages, &c.— 
Write to O.T.S., quoting reference 63/38, 5, Welldon 
Crescent, Harrow. E7875 a 


DRAUGHTSMAN.—Arthur Guinness Son and 
Co. (Park Royal), Ltd., have a vacancy on their 
permanent staff for an Engineering Draughtsman. 
Applicants, aged 25/30 years, should have at least a 
National Certificate in Mechanical Engineering, 
together with works and drawing-office training. 
Experience in design and detail work in some of the 
following fields is essential : Chemical and Process 
Plants, Layouts and Services, Refrigeration Plant, 
Mechanical Handling and General Mechanical 
Engineering. The company provides a non-con- 
tributory pension scheme and excellent amenities. 
Commencing salary range is £700/£925, depending 
upon age and experience.—A pplications, stating age, 
particulars of experience, &c., should be sent in 
confidence to the Personnel Manager, Arthur 
Guinness Son and Co. (Park Royal), Ltd., Park 
E7 


Royal Brewery, London, N.W.10. 850 A 
DRAUGHTSMEN required in the following 
categories: Senior and Junior Piping and Instru- 


mentation ; Senior and Junior Reinforced Con- 
crete; Senior Mechanical, by engineers in City 
engaged on nuclear, petroleum, chemical plants. 
HNCIO.N.C. desirable. Salaries above average, 
five-day week, on/life assuranee and personal 
accident schemes, house purchase  assistan 
luncheon vouchers.—Write full particulars to Head 
Wrightson Processes, Ltd., 24/26, Baltic oes E.C.1. 
S4 a 
DRAUGHTSMEN required for General Engineer- 
ing Works in Huddersfield district. Preferably 
accustomed to steelworks plant, but applicants with 
general experience considered. Good prospects and 
salary to suitable men. Superannuation scheme in 
operation. Please state full details of experience.— 
BOX No. E7873, “ The Engineer.” A 
ENGINEERING GROUP requires REPRESEN- 
TATIVES, with good knowledge of mechanical en- 
gineering and casting design; vacancies for residents 
in or near North-East Coast, Yorkshire, Lancashire, 
London and the West Country. Good basic salary 
and car.—Reply, BOX A. 533, Central News, Ltd., 
43, London Wall, E.C.2. E7823 a 





Clyde Crane and Engineering Co., Mossend, Nr. 
Motherwell. E7874 a 
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SITUATIONS VACANT 





ELECTRICAL DESIGNER sought by estab- 
lished manufacturers, in London, with world 
market for special-purpose precision machinery. 
Exceptional prospects for qualified electrical 
engineer having practical experience, = $4 4 
who is possessed of the “‘ creative spark.” Only 
applicant fertile in ideas, with original and 
inventive mind and receiving recognition in his 

resent post on this account, need apply.— 
Write in confidence, Personnel Manager, Molins 
Co., Ltd., Evelyn Street, London, 


Machine 
E7882 a 


S.E.8. 





ELECTRICAL ENGINEERING 
DRAUGHTSMAN required, with some expe- 
rience in the preparation of schemes for M.V. 
electrical distribution and illumination and elec- 
trical equipment of industrial buildings. Mini- 
mum technical qualification O.N.C. 

Minimum starting salary for draughtsmen of 
H.N.C. standard is £747 p.a. at 25. Salary 
reviewed annually. Conditions include a con- 
tributory pension scheme, assistance with house 
purchase, family education schemes, a wide 
variety of recreational facilities, : 

Apply, stating age, qualifications and experi- 
ence, to the Personnel Officer, PILKINGTON 
BROTHERS, LIMITED, Cowley Hill Works, 
St. Helens, Lancashire. E7881 A 


ENGINEER required to visit engineering works in 
Great Britain to meet executives and give talks and 
demonstrations to production personnel. Consider- 
able experience of production methods is uired. 
Car provided and travelling expenses paid. Super- 
annuation scheme in operation. Details of age, 
experience and qualifications, should be sent to BOX 
No. E7755, “‘ The Engineer.” A 
ENGINEERING INSURANCE COMPANY 
invites applications from i not over 35 years 
of age who possess First Cless M.O.T. Certificate 
Steam) for position as ENGINEER SURVEYOR in 
toe and surrounding districts. Progressive 
salary scale rising to over £1000 per annum plus 

and allowances. Non-contributory pension 
scheme and other staff schemes. Apply in own hand- 
writing.—BOX No. E7903, “ The Engineer.” a 


ENGINEER OR PHYSICIST at O.N.C. or H.N.C. 

vel, to be responsible for material research and 
development in plastics and metals for laboratories 
in Camberley, West Surrey area. Canteen facilities. 
Contributory pension scheme.—Send particulars of 
age, qualifications and experience to Laboratory 
Supervisor, BOX No. E7814, “‘ The Engineer.” A 


ENGINEER/SURVEYOR required immediately 
for medium-size road and sewer contracts in London 
area. Good prospects for youn man.—Write in 
confidence, the Secretary, Fitzpatrick and Son (Con- 
tractors), Ltd., 455, Old Ford Road, Bow, London, 
E.3, stating age, experience, salary required, &c. 
E1129 a 
ENGINEERS, with engine testing laboratory expe- 
rience, are required for extensive programme of new 
product development. Starting salaries up to £850 
.a., according to previous experience. Ages betwen 
and 33 are preferred, and H.N.C. Mechanical 
i ing is a minimum requirement. Pension 
stheme.—Apply, in writing, giving age and full details 
of experience in chronological order, to Manager, 
Staff Department, F. Perkins, Limited, —_——. 
A 


ENGINEERS with specialised training in the design 
executi f concrete projects are 


and P 
required for t emplo: tin and 
the Union of South Africa. Free passages, pension 
scheme, excellent prospects.—Full details to 
TY/29, c/o 95, Bishospgate .London, E.C.2. E973 a 
EXPERIENCED CHIEF DRAUGHTSMAN 
i for small mechanical and chemical engineer- 
ing drawing-office of growing Anglo-American com- 
pany in Camberley. ious experience in drawing- 
office 6rganisation essential, with sound grounding 
in mechanical engineering. Dynamic and enthusiastic 
approach to problems essential. Permanent an 
pensionable appointment.—Apply to GPB. Sharples 
ifuges, Limited, Tower Works, Doman Road, 


Camberley, Surrey. E7772 A 


FORD MOTOR COMPANY, LIMITED, 
have a vacancy for an ELECTRICAL ENGI- 
NEER—A.M.LE.E. or H.N.C.—to act as Personal 
Assistant to the Senior Electrical Engineer for 
the design and installation of electrical services. 
Applicants should have had a sound technical 
training and be well experienced in E.H.T. and 
L.T. substations, ring main cables, general distri- 
bution schemes, lighting, telephones, machine 
and plant wiring. y should also be capable 
of preparing specifications and estimates, super- 
vising staff and negotiating with consultants and 
contractors. : a f 
Salary according to experience and ability, with 
participation in a generous non-contributory 


pension scheme. 

Please write to Salaried Personnel Department, 
Ford Motor Company, Limited, Dz ham, 
Essex, stating age, experience and qualifications, 
and quoting reference EET. E7813 a 


FOREMAN PLATELAYER required for laying 
new and maintaining existing railway track at large 
steel works in the Midlands. Staff position, pension 
scheme, free life assurance, &c. Write, giving 

of age and experience.—BOX No. E7908, “* The 
Engineer.” A 


control instruments and who are technically qualified 
to Higher National Certificate standard in electrical 
or mechanical engineering, are invited to apply for 
the post of Assistant Instrument Engineer at the 
page melgee red of Monsanto Chemicals, Limited. 
A i i mechanics has 


been set up at the factory and the successful candidate 


in addition to his other du' will take an active part 
in its ion. Ghee cosnciinteny pension ——e 
~-emietions ta wail ‘ 

ions, to be to the Personnel 


Manager, Monsanto Chemicals, Limited, Corpora- 
tion Road, Newport, Mon. E7756 A 


THE ENGINEER 


SITUATIONS VACANT 





GRADUATE MECHANICAL ENGINEER 


A Graduate Engineer is required by a pro- 
gressive British company as Technical Assistant 
to a Senior Graduate Engineer at one of its 
modern processing factories. Many problems of 
a technical nature arise, and the successful appli- 
cant will take responsibility for handling these. 
The responsibility is clearly defined and initial 
training over many months will be given to pre- 
pare the new man for the position. _ F 

A good Degree in Mechanical Engineering and 
some basic workshop training is necessary. The 
company is prepared to delay the appointment 
should the right applicant not be immediately 
available. Age limit 28 years. is position is a 
starting point in the organisation and an excellent 
commencing salary will be paid to which will be 
added substantial increments in line with his 
progress and development. ’ 

In judging applicants the company will be 
looking at the man’s development possibilities, 
both technical and administrative, as the com- 
pany has a long record of healthy growth and 
wants its new men to be capable of growing with 
it. All factors such as superannuation scheme, 
&c., are available to suitable candidates, who 
should send, in confidence, a brief outline of their 
career to date.—BOX No. E7734, “ The Engi- 
neer.” A 





Required for the establishment of a new 


INDUCTION HEATING AND 
MECHANICAL HANDLING DIVISION 


situated in the South Midlands, 
Men with experience or interest in these fields, 
as: 


PROJECT ENGINEERS—having Engineering 
Degree and/or professional qualifications, for 
electrical project design, =. and 
development work. Metallurgical and/or 
Production Engineering experience advant- 
ageous. erred ages 28 Salary : 
£1000-£1500 per annum, according to 


experience. 
SENIOR TECHNICAL ASSISTANTS—having 
Engineering Degree or Higher National Certi- 
ficate in Electrical or Mechanical Engineering, 
for general development work on engineering 
and metallurgical aspects of these fields. 
Workshop and development experience 
advantageous. Preferred ages 25-38. Salary : 
£900-£1100 per annum, according to experi- 


ence. 
JUNIOR TECHNICAL ASSISTANTS—having 
Ordinary National Certificate in Electrical 
Engineering or Advanced level G.C.E., for 
technical and development work. Workshop 
training an advantage. 
Excellent opportunities in 
established i i Group, 
canteen facilities. Superannuation. 
Applications to Secretary —BOX No. E1128, 
“ The Engineer.” A 


progressive and 
sports and 





INSTRUMENT ENGINEER required by The 
British Drug Houses, Ltd., to control small section 
in Engineering Department. Applicants must be 
capable of planning instrumentation of production 
lants and estimating, be experienced in maintenance, 
tallation and design, and have H.N.C. Mech. Eng. 
or equivalent.—Write, stating age, qualifications, 
experience and salary required, to Staff a. 
Graham Street, City Road, N.1. E7872 a 





JOHN LAING AND SON LTD. 


are expanding their egonent and anes 
a en ich is engaged in a wide 
variety of work, including the design and 
development of Building and Civil Engineering 
Plant and Equipment; the introduction of 
further mechanisation into construction pro- 
cesses, including materials handling equipment ; 
techniques for the production of a range of 
building components and the specification and 
design of machinery for their factory produc- 
tion. 

D are invited for the following 
vacancies at the Research and Development 
reham Wood, Herts :— 

SENIOR DESIGN ENGINEER (One required), 
to be responsible, under the Department 
Head, for the work of a group of Designers 
and Draughtsmen. Preferably A.M.I.Mech.E. 
with wide design experience in similar or allied 
fields. Age approximately 30-50. 

DESIGN ENGINEERS (Two required), of 
Degree or H.N.C. standard or equivalent, and 
capable of undertaking design work. 

ASSISTANT DESIGN ENGINEERS (Four 
required). 

DESIGN DRAUGHTSMEN (Five required). 
These ts are progressive and pensionable. 

The work is varied and interesting and holds 

attractive prespects in an expanding field. 

5-day week, canteen and sports club facilities. 

Those interested should write for an application 

form to :— 

Personnel Manager (S.D.B.7), 
JOHN LAING AND SON LIMITED, 
Page Street, London, N.W.7. 
E7686 A 





LARGE PUBLIC COMPANY requires, for new 
large subsidiary factory, first-class WORKS TECH- 
NICIAN for the manufacture of universal motors 
suitable for portable tools and similar appliances. 
Must combine best works and technical design expe- 
rience, able to evolve new motor types and be up-to- 
date with the latest modern mass production and 
factory management methods. Suitable candidate 
offered highly attractive contract, together with hous- 
ing assistance and other long-term efits. Present 
staff advised. Write fully, in confidence, to Technical 
Director, BOX No. E1115, “ The Engineer.” A 


SITUATIONS VACANT 





MANAGEMENT SELECTION LIMITED 
have been retained to advise on the 
appointments of a 


COMMERCIAL VEHICLE CHASSIS 
ENGINEER 


and three 
AUTOMOTIVE DESIGN ENGINEERS 


for the Australian subsidiary of an American 
vehicle manufacturer. The company employs 
4000 and is expanding: its modern manu- 
facturing facilities are located in a \temperate 
area near the sea. The company operates a 
pension scheme and can arrange housing. 


The Commercial Vehicle Chassis Engineer 
(Reference G.481) will be responsible for the 
chassis design of an Australian range of trucks 
up to 7 tons capacity currently based on imported 
major assemblies, but requiring the design of 
components for local manufacture in addition 
to application engineering. The proportion of 
the vehicles manufactured locally is already 
70 per cent and this is increasing. Candidates 
must have a Degree or professional qualification 
in Mechanical Engineering ; experience of com- 
mercial vehicle design including heavy vehicles, 
knowledge of proprietory components used in 
truck manufacture ; and have led a design team. 
Preferred age 32-45. Initial salary £A1500- 
£A2400, according to experience. 


The Automotive Design Engineers (Reference 
G.543) will handle a wide range of design 
problems, including basic layout and stress 
analysis. Candidates should have a Degree or 
professional qualification in Mechanical 
Engineering and experience of passenger or 
commercial vehicle design. Preferred age 28-40. 
Salary £A1200-£A2000, according to experience. 


Please send brief details in confidence, quoting 
appropriate reference, to T. E. Watson, Manage- 
ment Selection Limited, 17, Stratton Street, 
London, W.!. No information will be disclosea 
to our clients until candidates know their identity 
and have given permission after rsonal 
discussion. 7832 A 





MECHANICAL ENGINEER 


Markham and Co., Ltd., have a vacancy for a 
suitably qualified Mechanical Engineer as an 
Assistant to the oF gree Engineer at their 
works in Chesterfield. Applicants should have 
a knowledge of vibration analysis as applied to 
the Heavy Engineering Industry. Previous 
experience in experimental work on projects of 
original design is essential. 

Applicants should give age, concise details of 
education and past experience, duties and degree 
of responsibilities—Applications should be 
addressed to the Secretary, Broad Oaks Works, 
Chesterfield. E7795 a 





MECHANICAL ENGINEER required for Mining 
Company in WEST AFRICA as Assistant to Mecha- 
nical Superintendent. Age approximately 30/35, 
preferably with experience of planned maintenance 
of opencast Mining and Conveying Equipment, 
Work Study and General Workshop practice. 
Commencing salary £1200 per annum, but more 
would be paid for exceptional experience. Tours of 
duty approximately 15 months, followed by liberal 
leave on full salary in U.K. Return passage paid. 
Free furnished quarters and medical attention. 
Marriage and children allowances. Contributory 
pension and life assurance and dependents income 
schemes.—Write, giving full particulars, to Sierra 
Leone Development Co., Ltd., Dept. E6, City-Gate 
House, Finsbury Square, E.C.2. E7843 a 
MECHANICAL ENGINEER required by Smiths 
Motor Accessories, Ltd. H.N.C. standard, and at 
least 5 years’ practical experience in light engineering, 
preferably instrument testing.—Apply to Mr. D. H. 
Squire, Cricklewood Works, N.W.2 (GLA aa 
A 





MECHANICAL ENGINEERING 
DESIGNER 


Consulting engineers require a competent 
mechanical engineering designer in their product 
design division. It is planned to expand this 
division considerably and it is in mind that the 
successful applicant should merit promotion to 
Chief Designer responsible to the Board within 
a few months. 

The qualifications required are a sound 
technical engineering background with a univer- 
sity Degree in Engineering and membership of 
the Institution of Mechanical Engineers. ilst 
some years of design experience are desirable 
this is less important than technical ability and 
qualities of personal initiative. Age limits 30-40 
years. 

The company acts mainly as consulting engi- 
neers to the engineering industry and this is an 
opportunity for a relatively young man of ability 
to take part in the building up of a design con- 
sulting practice in association with production 
engineers and other industrial specialists. The 
nature of the work is extremely varied but staff 
are encouraged to develop their special aptitudes 
when opportunity occurs. 

Non-contributory life insurance and pension 
schemes are in operation and a imum salary 
of £1500 per annum is offered. 

Please write full particulars in 


strict confidence. 
—BOX No. E1090, “‘ The Engineer.” A 





REQUIRED FOR THE CENTRAL RAILWAY 
OF PERU, LTD., ASSISTANT ELECTRICAL 
ENGINEER (diesel), to have served an electrical 
engineering ap, ore org and be a Graduate of the 
Institution of Electrical Engineers. Must have had 
practical railway experience in the maintenance and 
repair of diesel/electrical locomotives. Must be 
physically fit to carry out ——— trips and work 
riods at altitudes of 15, . Age 23-30 years. 
alary offered £1300 per annum plus cost-of-living 
allowance of a tely 20 per cent.—Please apply 
in writing to Peruvian Transport Purchasing io 
Ltd., Rex House, 38, King William Street, soetes. 
A 
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PETER LIND & CO., LTD., Romney Houy, 
Tufton Street, Westminster, S.W.1, have vacancig, 
for fully qualified SITE ENGINEERS for civil 
engineering contracts—Apply in writing 

stating age, experience and salary required. E7887; 


— 








PILKINGTON BROTHERS, LIMITED, in. 
vite applications for a position in the estimating 
section of a medium-sized drawing-office. The 
work covered by this section includes :— 

1. The preparation of approximate estimates 
for buildings and plant from brief specifications 
and/or arrangement drawings. 

2. Preparation of estimates for capital sanction 
from final arrangement and detail drawings. This 
work requires an intimate knowledge of the 

h I ¢ ing trades and practices. 

3. Valuation of plant and buildings for asset 
verification and fire insurance purposes. 

Applicants should have some experience in one 
or more of these fields and should be qualified to 
O.N.C. standard. 

Minimum starting salary for applicants having 
—" experience and qualifications is £721 p.a, 
at 25. 

The company operates a contributory pension 
scheme, assists with house purchase and has 
excellent canteen, welfare and_ recreation 
facilities. 

Applications, giving brief details of career, 
should be sent to the Chief Engineer, Pilkington 
Brothers, Limited, Cowley Hill Works, St, 
Helens. E7883 4 








PLANT ENGINEER FOR COKE OVENS 
required on an integrated iron and steel works, 
where large extensions of Coke Producing Plant 
are to be built. 

A —— should be educated to at least 
H.N.C, standard and must have served a recog- 
nised apprenticeship in mechanical engineering, 

Candidates should be preferably between 


30-50 years of age. 
Application forms are available from : 
: The Labour cer, 
Richard Thomas and _ Baldwins, Limited, 
Redbourn Works, 
Scunthorpe, Lincs. E7657 a 


RESEARCH ENGINEER required for high-speed 
diesel engine research. Applicants must have experi 
ence of internal combustion engine laboratory work, 
and also direct knowledge of latest fuel injection 
methods and combustion chamber products. Prefer. 
ence will be given to applicants who are aged between 
27 and 35, and A.M.I.Mech.E. The work is varied 
and interesting. Pension scheme. — Applicants 
should write, giving age and full details of experience 
in chronological order, to the Manager, Staff Depart- 
ment, F. Perkins, Limited, Peterborough. E947 4 


RESIDENT ENGINEER AND INSPECTOR 
OF WORKS urgently required for important factory 
ext ons in ter area, involving steel-frame 
and reinforced concrete construction and general 
building works. Applicants for the post of Resident 
Engineer must be Corporate Members of the Institu 
tion of Structural or Civil Engineers and have helda 
responsible position on site works of this nature, 
Applicants for the post of Inspector must have had 
previous sound, practical experience of general build. 
ing works. Emoluments will be fixed according to 
qualifications and experience.—Applicants are invited 
to write in confidence to Scott and Wilson, Kirk 
patrick and Partners, Consulting Civil and Structural 
Engineers, 47, Victoria Street, Westminster, S.W.I, 
stating age, professional qualifications and full details 
of experience to date, together with the names of two 
referees. E7869 a 


SALES ENGINEER required for the London office 
of a leading firm of pump and compressor manufae 
turers. — should have a sound knowledge of 
pumps and/or compressors and their application, 
and should be used to estimating. Good salary and 
prospects for suitable applicant. Apply in confidence, 
stating age and experience.—BOX No. E1089, “ Th 
Engineer. A 


SENIOR ASSISTANT ENGINEER required for 
the development of specialised electrical transmissica 
equipment involving heavy currents, together with the 
design and execution of contracts for work of this 
nature. Candidates should be qualified to Degre 
standard or equivalent in either Mechanical or Elec 
trical Engineering and should preferably have experi- 
ence in some form of power transmission engineering 
A person in the age range 30 to 40 would be pre 
ferred. Five-day week. Pension fund.—Applice 
tions in writing to Personnel Officer, British Insulated 
Callender’s Cables, Limited, Surrey House, Tempk 
Place, London, W.C.2, reference L.13. E7821 4 


SENIOR DESIGNERS required for mechanical 
han machinery as applied to brewery ind 
Salary according to ability, but not less than £ 
p.a., with prospects. Pension scheme, canteen, five 
day week.—Apply to Chief Draughtsman, 6. 
Hopkins and Sons, Ltd., United House, North Road, 
London, N.7. E7742 4 
SENIOR DRAUGHTSMAN required for sted! 
works in the Midlands area. Experience in sted 
works practice desirable but not essential. Good 
conditions and prospects and permanent situation 
offered to suitable applicant. Pension scheme 
ed — h and t facilities. 
xcellent salary range. Apply, giving age and 
experience.—BOX No. E7907, “ The | Bagless.” A 


SENIOR ELECTRICAL ENGINEER ired for 
interesting and ied work. AMLEE. anda 








varied 
Graduate, with experience in modern power distr 
bution, rotating and static cuuioment. electronics, 
instrumentation, design of automatic controls 
modern heating techniques, &c. Age 30 to 40 with 
knowledge and experience of modern labour contrd 
and administration. Salary commensurate with 
qualifications and experience.—Apply in writing 0 
the Personnel Manager, Ferodo Limited, Chapel-er 
le-Frith, Via Stockport. E7713 A 
STEEL WORKS ASSISTANT ENGINEER re 
quired by a large Midlands steel works to supervis 
the maintenance of a modern open-hearth melting 
shop and associated waste heat boiler installation. 
Applicants should be of Higher National Certificate 
standard or equivalent and have experience of modem 
steel works maintenance. This is a staff position 
with a pension scheme and free life assurance. Write, 
giving full details of. age, experience and remuner® 
tions required.— BOX No. E7909, “‘ The Engineer.” 
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SMITHS MOTOR ACCESSORIES, LTD., 


require 

SENIOR DESIGN DRAUGHTSMAN with 
experience of instruments or light engineering. 
Minimum qualifications 3 years’ design experi- 
=, O.N.C, standard. Monthly status for right 


m SENIOR DRAUGHTSMAN for Production 
Drawing-Office, with experience of instruments 
or small mechanisms, at least O.N.C. standard. 
Knowledge of bo) work an advantage. 

QUALITY price ASSISTANT ENGI- 
NEER, O.N.C. (Mech.). Experience of instru- 
ments or small mechanisms. To ascertain causes 
of developed faults. 

WORK STUDY ENGINEERS, fully 
qualifie 


fied. 
PLANT LAYOUT DRAUGHTSMAN, 
O.N.C. or equivalent, with experience of minor 
building alterations.. Layout of machine tools. 
METHODS ENGINEER, sound mechanical 
background, with some knowledge of assembly 
— and ee 
pply to H. Squire, Cricklewood 
Works, N.W. Yi (GLA 3333). E7859 a 


THE ENGINEER 


SITUATIONS VACANT 


TECHNICAL ASSISTANT, with steam raising 
and general engineering services and some building 
experience, H.N.C. standard, required for Engineers’ 
Dept., The London Hospital, Whitechapel, E.1. 
Salary scale £600-£750 p.a., and London weighting. 
—Applications to be made to the Chief oe. is 





A 
TECHNICAL SALES MANAGER required by 
Birmingham company, Hall Green area, operating a 
highly advanced, fully automatic metal and plastic 
mouldings process with nation-wide application. The 

ost offers unusual scope to a man of initiative and 
involves the preparation of estimates and quotations. 
Previous experience in the metal and plastic mould- 
ings field would be helpful, but is not essential. Appli- 
cations, which will be treated in confidence, should 
state age, present and previous positions held, and 
salary required.—BOX No. E1131, ‘‘ The Engineer. ‘ig 


THE HARLAND ENGINEERING CO., LTD., 
ARen.S bes . vacancy for a PROCESS PLANNING 
ENGIN An experienced man is desired, but 
suitable yn ed willing to be trained will be 
considered. A sound knowledge of modern machine 
shop practice essential and a knowledge of fabrication 
assembly and jig and tool design is desirable. Staff 
appointment with superannuation scheme.—Appli- 
cations, with full particulars of age, experience and 
technical training, &c., to Personnel ee E7849 
A 











BOOKS and PUBLICATIONS 








* 
& 
* 
* mathematics 
© 
PITMAN e 
e FOUNDRY 
TECHNICAL 
BOOKS “ E. N. Simons. 
* 


THE CALCULATION OF SHEET METAL WORK 
By A. Dickason. Shows the metal worker how to apply 


to some of the problems of his trade. It 


assumes some mathematical knowledge in the reader, but 
nothing that is advanced or abstruse. 


20/- net. 
PRACTICE 


By W.H. Salmon, Assoc. Met. (Sheffield), F.I.M., and 


2nd Edition. A comprehensive treatment 


of foundry work which provides not only a practical 
guide for operatives but also an authoritative textbook 
on the subject. 32/6 net. 


THE GANTT CHART 





SITUATIONS VACANT 


THE NESTLE CO., LTD., require a MACHINE 
TOOL ENGINEER ‘to be responsible for tinshop 
quality control, tool and precision machine main- 
tenance in their Northern Irish manufac’ 
centres. All applicants must have had practi 
experience and served an approved apprenticeship. 
Prior tinshop experience an advantage, but not 
essential, as a familiarisation period on this type of 
plant can be arranged. Age limit 30-35. The post 
carries staff status and salary would be according to 
experience. Excellent pension scheme and housing 
— .—Applications to The Nestle Co., Ltd. 
roduction Division, Hayes, Middlesex (ref. THO, 


7722 A 

THE NESTLE CO., LTD., require qualified and 
experienced MECHANICAL ENGINEER for their 
new factory to be erected near Carlisle, Cumberland, 
The successful candidate would also assist in the 
lanning stages and supervise the erection of this 

actory. Prior experience on process plant, boiler 
= and refrigeration essential. . Age limit 33/38. 
alary according to experience, excellent pension 

scheme and housing provided.—Applications to The 
Nestle Co., Ltd., Production Division, Hayes, 
Middlesex (ref. IHC). 701 A 





THE SUPERHEATER COMPANY 
LIMITED, 
$3, oaabancs ity LONDON, 
SENIOR AND JUNIOR DRAUGHTSMEN 
required for Power Plant Division at their 
London Office. Experience in steam boiler 
plant an advantage but not essential. Per- 
manent and pensionable positions offering good 
prospects for suitable applicants.—Applications 
are invited to the Secretary, giving full details of 
qualifications and experience. E7865 Aa 


TWO DEPUTY RESIDENT ENGINEERS 
AND ONE ASSISTANT RESIDENT ENGINEER 
are required for the supervisory staff on a very large 
and important building project in Central London, 
involving heavy foundation works and reinforced 
concrete and steel-framed structures. Candidates for 
the Deputy Resident Engineers’ appointments must 
be Corporate Members of the Institution of Civil or 
Structural Engineers and have had at least ten years’ 
practical experience in works of this nature. Candi- 
dates for the Assistant Resident Engineer appoint- 
ment should preferably be Members as aforesaid 
or hold a University Degree in Civil Engineering 
or equivalent and have had some site experience. 
Work on this project will be continuous and the 
successful candidates must be prepared to take day or 
night duty on a rota basis.—Applicants are invited 
to write in confidence to Scott and Wilson, Kirk- 
patrick and Partners, Consulting Civil and Struc- 


SITUATIONS VACANT 





VACANCIES EXIST FOR 


PHYSICISTS, ENGINEERS and 
CHEMISTS 


with Degrees or equivalent qualifications, in 
the Industrial and Domestic Division of the 
British Coal Utilisation Research Associa- 
tion for urgent projects relating to gasifica- 
tion, pyrolysis reactions, specialised instru- 
ment mechanisms, the design of grate and 
feed mechanisms, &c. Applicants, who 
should possess general adaptability, will be 
encouraged to publish the results of their 
work, and are given every opportunity of 
meeting the technical representatives of the 
industries concerned. 

Salaries according to qualifications and 
experience, but in the range £700-£1000 for 
younger men. 

Five-day week, superannuation and grad- 
ing schemes.—Apply in writing to Assistant 
Secretary, ref. “ I.D.,’’ B.C.U.R.A., Randalls 
Road, Leatherhead, Surrey. E7826 a 











PRODUCTION 


An expanding British industrial company, 
leading the field in its own line, has a vacancy 
for an EXECUTIVE of outstanding energy 
and ability. The basic requirements are a 
University Degree in Engineering or Science 
and executive experience in a production 
department. The appointment also calls for 
personal experience of methods, layout, 
materials handling, production and cost 
control. Salary and prospects are ahead of 
most and the successful candidate is expected 
to reach £3500 per annum within six or seven 
years. The age envisaged is between 30 and 








e tural En is i i 
a , . gineers, 47, Victoria Street, Westminster, 35, but this is approximate. 
e By W. Clark. 3rd Edition. This valuable book describes s. w. 1, stating age, professional qualifications: and hentia imaentinn 
ker St., Kin: a’ . ull details of experience, to date, together wit © 
Parker 7 a “ the management methods devised by Henry L. Gantt, for Sete tis ee 8 E7868 $0 eotebiish thensstives in @ peogressive end 
London, W.C2. @ use in connection with business planning, production works MANAGER, to sae complete contol of permanent career.—Please send tabulated 
H : j manufacture of medium-siz electrical rotat' ils of age, education and i 
* recording, stores keeping, cost keeping, and bonuses. calleshast Aunties ME chauhh ba ek Go —_ —_ _ ms — and experience, to 
15/- net. with modern manufacturing processes, have drive, ? ° Engineer. A 
@ enthusiasm and preferably experience in manufacture 
of electrical apparatus. Write in confidence, giving 
* full details of experience, salary required and age.— 
BOX No. E1127, “‘ The Engineer.” A 
EEE nena 





°°A complete 


82/ 6 clu 


in two volumes...” 


KEMPE’S 


Engineers Year Book 


Edited under the direction of the Editor of “‘ The Engineer” 


1957 (62nd Edition) 


NOW ON SALE 


* ae pages ere soem Say and practice 

all branches of engineering. 

pot devoted to engineering covers a com- 
parable range of subjects so concisely. 


ORDER YOUR COPY NOW 


library 


postage 2/6d.) 


No other single 








Obtainable direct from the publishers or through your loca! booksellers 


Kempe’s Engineers Year - Book 


28 Essex Street, Strand, London, W.C.2 
Telephone * Central 6565 


ree 





reference E 1817W. 


ENGLISH ELECTRIC — BABCOCK & WILCOX — 
TAYLOR WOODROW 


ATOMIC POWER PROJECTS 
MECHANICAL ENGINEERS 


with operational experience on large modern power stations are required for new careers 


as Commissioning Engineers on nuclear power station projects. 


Men, preferably between 25-40 years of age with professional engineering qualifica- 
tions, are invited to write, giving full details of their education, training, experience and 
present salary, to C.P.S., Marconi House, 336/7, Strand, London, W.C.2. quoting 


E7812 a 
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WILTON ~ 


WORKS 














4 following branches of engineering : 


MECHANICAL 
ELECTRICAL 


-ENGINEERING DESIGNERS 


who possess Higher National Certificate or its equivalent, and have experience in the 


CIVIL 
STRUCTURAL 





are required to fill immediate vacancies in the Design Office working on the development 
of this 2000-acre factory site, at which is centred much of the Company’s large expansion 
programme. 

OUSING.—After joining the staff married men will receive a reasonable refund of 
removal (including travel) expenses and, to assist them in house purchase, facilities are 
available in approved cases for substantial loans. In addition, legal o—- will be 
advanced. A lodging allowance will be paid for a period to ied men selected for these 
appointments whilst maintaining two homes. 

COMMENCING SALARIES.—These vary between £535 and £1000 per annum, 
according to age, experience and qualifications. 

The Design Offices are situated in the parklands of Wilton Castle, which lies at the 
foot of the Cleveland Hills:—Please write to me: Staff Manager, Chemical 
Industries, Limited, Wilton Works, Middlesbrough, Yorkshire, quoting reference 2a 
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THE ROVER CO., LTD., SOLIHULL 


EXPERIENCED SENIOR CAR DEVELOPMENT 
ENGINEERS 


are required for interesting new car projects in an expanding engineering 
programme. 


SALARY 
Dependent on qualifications and experience, the salary grade is up to 
£1500 per annum. 

PENSIONS 
A Staff Contributory Pension Scheme is available after a short period 
of service. 

LOCATION 
The company’s Head Office and Assembly Plant is situated on the 
southern outskirts of Birmingham and is adjacent to many attractive 
residential districts. 

Applications, with full particulars, should be addressed to: Labour 

Manager, The Rover Co. Ltd., Lode Lane, Solihull, Warwicks. £7717 a 











JOHN 
THOMPSON 








GROUP 


JOHN THOMPSON GROUP RESEARCH 








Nuclear Power and Steam Plant 





Research and Development Engineers are required to join an expanding team now at work 
in John Thompson’s new research centre at Wolverhampton, serving some twenty-three 
companies of the Group. Men with a Degree in Mechanical Engineering or Physics or 
Higher National Certificate are wanted for interesting and varied work on General 
Mechanical Engineering problems, particularly stress analysis and heat transfer. They 
should be capable of carrying out complete projects from the design of the test appar- 
atus to the writing of the final report. : Ce 
Among other important work, the Group is currently concerned with the building of 
reactor vessels and complete heat-exchange plant for the Dounreay fast breeder reactor 
station and for one of the first commercial nuclear power stations now under construction 
at Berkeley. 
Apply, stating qualifications and experience, to : 

THE DIRECTOR OF GROUP RESEARCH, 

THOMPSON LIMITED, 
WOLVERHAMPTON. E7851 a 


HARDY SPICER LIMITED 


tt 
an 


nit 


a member of the BIRFIELD Group of Companies 


intends to develop its Product Engineering Department, whose function covers product 
specification and design and technical service to customers. In consequence a number of 
vacancies exist as follows. 


1. TECHNICAL ASSISTANT. Responsibilities will include providing technical advice 

and service to customers, caicuiating specifications 
relating to product design, applications, and improvements, and the supervision of a 
group of design and development draughtsmen. Requirements are an education standard 
of B.Sc. or A.M.I.Mech.E., an apprenticeship followed by experience in design and tech- 
nical departments. An enthusiasm for mathematics is desired and experience of bearing 
design would be welcome. Age range approx. 26-40. 


2. CHIEF DRAUGHTSMAN. This position will involve the organisation and control 
of drawing sections and other drawing-office services, 
including the supervision of the handling of o1ders and enquiries from customers. Tech- 
nical education to A.M.I.Mech.E. level is required, as is experience of a responsible 
drawing-office position, such as Assistant Chief Draughtsman. Age range 26-40. 


3. DESIGN DRAUGHTSMEN. Designers are needed to undertake work on product 

design and improvement under the Technical 
Assistant. Applications for these vacancies should have H.N.C. in Engineering, and 
drawing-office experience which included some design work. Ability to produce ideas and 
to work on own initiative are important. Age range 26-35 approx. 


4. DRAUGHTSMEN. There is opportunity in this reorganisation for one or two 

Draughtsmen to join this department and set out on a career 
in which, for the able man, opportunities will not be lacking. Men with H.N.C. or working 
for it, and with drawing-office training, are invited to apply. 


These appointments will involve working at Witton initially with transfer to the Company’s 
new premises at Chester Road, Erdington, when the new office accommodation is ready. 


In all cases, the salary and other conditions of service will be attractive. 
Applicants are invited to write, stating in which of the above they are interested, and 


giving particulars of age, education, training and experience, to the Personnel Director, 
Hardy Spicer, Ltd., Birch Road, Witton, Birmingham, 6. E7854 Aa 

















HAMWORTHY ENGINEERING LIMITED, POOLE. 


This Company, situated on the Dorset Coast, invites applications for interesting and 
progressive positions as listed, at their various establishments in Poole. The products are 
Pumps (Centrifugal and Positive Displacement), Compressors, Oil Burning Equipment and 
Hydraulic Pumps and Control Valves. In the last five years, turnover has increased 
fourfold and due to a continued increase in the Company’s sales, a further considerable 
expansion is being planned. Employees now number about 650 and may be expected to 
increase to about 1000 in three years. ite . 

The Company’s policy is to promote from within, hence applications will be surveyed 
with the view to further ultimate promotion after proven ability. _ Co 

The conditions of employment are amenable, with canteen and pension scheme facilities, 


Applicants please apply in writing at once to Personnel Officer, New Quay Road, Poole, 
quoting ref. and stating full details of age, training, qualifications, experience, marital 
status, availability and ultimate position aimed at. Absolute confidence is guaranteed. 


Ref. 1: WORKS MANAGER—Hydraulics Division. | " ; : ; 

Age 35-45. Must be fully qualified and experienced in Precision Production, including 
Methods, Jig and Tool Design, Production Control, &c. It is essential that drive, energy 
and tact are also possessed for this important and developing appointment, as well as the 
ability to plan further expansion. 


Ref.2 : PRODUCTION SUPERINTENDENT—Hydraulics Division. : v 
Age 35-40. Essentially a time-served apprenticeship and experienced in precision 
production ; to control machine and assembly shops. Only those now holding similar 
positions should apply. 
Ref. 3: METHODS ENGINEER—Hydraulics Division. _ . ° 
Age 30-40. This key appointment requires a highly qualified and skilled Production 
Engineer, whose interests may ultimately expand beyond hydraulics. As he will be 
responsible for tooling and methods, it is essential that an apprenticeship has been served 
with ultimate experience in Jig and Tool, Drawing-Office, Tool Room Work Study and 
Meth 
Ref. 4: TEST ENGINEER. ° Py a : ; 
Must be qualified H.N.C., methodical and critical in his approach to high technical 
‘ormance. Some electrical background desirable, but basically fluid dynamics for 
ydraulics engineering. The candidate sought is one of broad test experience who may 
later be involved in testing iarge pumps, compressors and oil-burning equipment. 


Ref. 5 : INSPECTORS. ‘ ’ : ' f 
Practical men with machine shop experience and extensive previous Inspection duties ; 
vacancies exist in all departments of the Company. 
Ref. 6 : SUPERVISORS. J 
Setters and Charge hands for machine shop and assembly. Only those with proven 
supervisory experience will be considered and these posts involve shift work. Age prefer- 
able 30-35. 
Ref. 7: DESIGNERS. : ! ? 
The Company seeks men of H.N.C. and/or Degree qualification, preferably with expe- 
rience in Pumps and Compressors or suitable experience for the other products involved. 


Ref. 8 : DESIGN DRAUGHTSMEN AND DRAUGHTSMEN. . 
Requirements in the various age groups for interesting work in pumps (centrifugal and 
positive disp! t), p ors, oil burning and hydraulics. O.N.C. and/or H.N.C. 
desirable. 
Ref. 9: JIG AND TOOL DRAUGHTSMEN. . : 
With adequate experience of ae production or tooling for batch work 
(press tool experience unnecessary). ust be able to develop tool design from method 
layouts. Age 25-40. Preferably O.N.C. 


Ref. 10: TECHNICAL SALES ESTIMATORS. | 7 a : 

Age 25-30. Although previous similar experience is desirable, it is not essential, but 
the requirement is for ex-Drawing-Office personnel with ability to develop in tendering 
and oustomer contact. The Company normally draws its Sales Engineers from this source. 


Ref. 11 : CONTRACTS ENGINEERS. . my Pb, 
Age 25-35. Essentially qualified and methodical administrators, preferably with site 

experience.. Sound engineering training essential, but yet with commercial =. 
A 





A.E.l.— JOHN THOMPSON NUCLEAR ENERGY 
COMPANY LIMITED. 


MECHANICAL ENGINEER 


to work on the design and development of mechanisms associated with nuclear power 
stations. 


The work provides scope for original thought on varied equipment essentially of a novel 
nature. Applicants will be required to handle schemes, varying from light to medium 
engineering, through design and development stages up to commissioning. 


A Degree or equivalent standard is required, and some design experience on mechanism 
work, associated structures and electro-mechanical systems and drives is essential. 
Experience on control systems generally, electrical or hydraulic, etc., though not essential, 
would be considered an advantage. 


The company’s new design offices provide excellent working conditions and high-class 
os and travel facilities are available. The company operates a contributory pension 
scheme. : 


Please reply in writing to the Chief Engineer, Radbroke Hall, Knutsford, quoting 
Reference MED/S. 716 A 














Imperial Chemical Industries Limited, 
Billingham Division 


ROAD TRANSPORT 
MAINTENANCE ENGINEER 


The Billingham Division of Imperial Chemical Industries, Limited, has a vacancy for 

a Road Transport Maintenance Engineer, who will be responsible for the maintenance 

of a large mixed fleet of road vehicles and factory mobile machines such as tankers, lorries, 
cars, vans, bulldozers, cranes and fork lift trucks. 

Applicants should possess a University Degree or its equivalent in Mechanical or Auto- 

mobile Engineering, and must be conversant with road transport problems, including 

I d i e, engine testing and costing. Management experience is 








essential. 
The post offers excellent opportunities for promotion. 
The Company operates a pension fund and profit sharing scheme ; it gives assistance 
towards house purchase and makes grants towards removal expenses for married men. 
If you are interested and between 26 and 38 years of age, please write for an application 
form to the Staff Manager, Imperial Chemical Industries, Limited, Billingham Division, 
Billingham, Co. Durham, quoting reference W/V/1. E7853 A 
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Aug. 9, 1957 
SITUATIONS..VACANT 





a 


EXECUTIVE DIRECTOR 


A Group of Companies operating in the 
contracting, structural steelwork and light 
engineering fields proposes to appoint a 
DIRECTOR to the subsidiary company con- 
cerned with its manufacturing activities. 
The appointment follows some redistribution 
of work between the component companies 
of the group, and the factory to which the 
appointment will be made, which is in the 
London area, is concerned with the manufac- 
ture of hydraulically actuated tools and 
equipment and steel fabrication. 

The man appointed must be capable of 
co-ordinating and developing existing sales, 
in conjunction with his Sales Director, Works 
Management, including costing and initiating 
such organisation changes as may be needed. 
The prospects, which are excellent, are 
reflected in the proposed salary arrange- 
ments. A starting salary of £2500 p.a. might 
be anticipated by a man who can show 
evidence of success in the field of general 
management. 

Please reply, giving full details of od 
ence and appointments held, to BOX 
E1118, “‘ The Engineer.”’ 

Applications will be dealt with in ™ 
strictest confidence. 








GENERAL SALES MANAGER 


for a medium engineering company manu- 
facturing a range of products used exten- 
sively in the power, refining, chemical and 
marine industries and by government de- 
partments and local authorities. The com- 
pany, which is situated in the North East 
of England, is only 20 years old, employs 
about 750, has a_ turnover ‘exceeding 
£14 million and a reputation for original 
design and production. 


The General Sales Manager will be res- 
ponsible to the Board of Directors through 
the Managing Director for planning and 
implementing sales policy, finding and foster- 
ing new markets, directing the home and ex- 
= sales managers and through them 

anches, distributors, outside representa- 
tives and an office staff of 60. 


Candidates must have several years’ 
senior management experience controlling 
a sales force selling engineering products— 
preferably associated with liquids (e.g. 
valves, pumps, &c.). An engineering degree 
or other professional qualification is also 
desirable. Preferred age about 40. Salary 
£3000 per annum with a generous pension 
scheme, a car and good promotion prospects. 
—BOX No. E1087, “‘ The Engineer.’’ A 





THE ENGINEER 


SITUATIONS WANTED 





EXPERIENCED DESIGNER, A.M.I.Mech.E., 

seeks responsible position in light engineering. Well 
educated, would consider post as designer or technical 
author in Southern England. Present salary £775.— 
BOX No. E1113, “‘ The Engineer.” B 





SUB-CONTRACTING 











CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample casti treated ; A.I.D. approved. 
—Recupero, Ltd., South "Harrow iaduct, 
Harrow, Middlesex (Phone, Byron 1178). E575 mw 


KELLERING and Profile Milling in al! metals. 
Send us your die to ant to copy from wood or plaster 
masters. Up to 5ft. by 8ft. max. size. We are die 
copiers to ig ng ae BROS, 
(RNOTTINGLEY), undry, Knotting- 
ley, Yorkshire (Tel.: tector : 2743/4). E948 mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite inquiries for general 
Engineering, Structural and Plate Work from firms 
wishing to have plant made to their own designs and 
specifications. MW 


PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and equip- 
ments. Design and development undertaken. A.I.D. 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1 (’Phone, TER- 
minus 5113-4). E650 m 





LIMITED CAPACITY AVAILABLE 


TURNING. Surfacing and Boring, 48in. 
swing. Between centres 24in. 
= by 7ft. 6in. Capstan 2jin. 


MILLING. Horizontal, Vertical and Universal. 
DRILLING. Pillar and Radial, 4ft. 

General Fitting, Fabrication, Profiling, Welding. 
Sub and Complete assemblies. 


NUFLOOR LIMITED 
Engineering Division, 
BASILDON, ESSEX 

Telephone : Basildon 20201. 

E963 Mw 





ACCURATE MACHINING 


also on Models and Prototypes, &c. 
MILLING TURNING 
JIB BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 
HORIZONTAL BORING 


GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS) LTD. 


1a, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. E871 mw 








CHAMBERLAIN INDUSTRIES 
LIMITED 


Manufacturers of Staffa Hydraulic 
Products, require the services of a 
SALES DIRECTOR. This is a 
new appointment with a view to 
doubling the turnover of the mech- 
anical engineering division in three 
years. 

Sound engineering background 
essential with outstanding sales 
record. 

Write, in strict confidence, stating 
age, education, qualifications, train- 
ing and subsequent career, to the 











Managing Director, 3, Buckingham 
_ Gardens, S.W.1. E119 A 


IMMEDIATE 
DESIGN CAPACITY 


Consulting Engineers offer the services 
of their Engineering Design Dept. 
Specialising in:— 

MECHANICAL HANDLING 
STRUCTURAL STEELWORK 
REINFORCED CONCRETE 
SPECIAL PURPOSE MACHINES 
PRODUCT DESIGN, TOOLING 


Complete plants designed, installed 
and commissioned. 


British Geco Eng. Co. Ltd. 
Adelaide House, 
LONDON BRIDGE, E.C.4 
Telephone: MANsion House 8277 

E7362 Mw 











SENIOR 
DRAUGHTSMAN 


required, experienced in heavy machinery 
plant layout and material handling ; first- 
class man only. 


This is an opportunity to join small team 
in large organisation, offering regular 
employment with good salary, pension fund 
and profit-sharing bonus. 


Reply, giving full particulars of experience, 
age, &c., to 


The Chief Engineer, 
THE ASSOCIATED PORTLAND 
CEMENT MANUFACTURERS LTD., 


Portland House, Tothill Street, London, S.W.1 
E7855 A 





AUSTRALIAN 
COMPANY 


with extensive works near Sydney 
have manufacturing capacity for 
machining, structural work, boiler- 
making and welding in the medium 
and heavy field. 


Representative now in U.K. 
wishes to make contact with view to 
arranging manufacturing Agencies 
or Contracts. Replies will be 
treated in strict confidence.—Please 
write BOX No. E7863, ‘“ The 
Engineer.” MW 














FOR HIRE 


LATTICE STEEL Erection Mas‘- (light and 
heavy), agg - 150ft. hi for i ite hire.— 
wrk Hobart House, Geemam Place, 
S.W.1 "Phone, SLOane 5259) Ell2 x 


VALES PLANT REGISTER LIMITED 


OFFER FOR HIRE :— 

A range of Delmag Diesel Pile Hammers and Match- 
ing Frames. Size D.5 and D.12 hammers with 
helmets to suit all piles immediately available. 
Further details from 14, Lower Grosvenor Place, 

London, S.W.1. Telephone : Victoria 7531, 3501, 

8080, 9886 (15 lines). 484 k 


| PATENTS | 


THE PROPRIETOR of British Patent No. 709,777, 
entitled ‘“‘POWER TRANSMISSION MECH- 
ANISM FOR FARM IMPLEMENT,” offers same 
for Licence or otherwise to ensure practical working 
in Great Britain.—Inquiries to Singer, Stern and 
Carlberg, 14E, Jackson Blvd., Chicago 4, Illinois, 
U.S.A. . E7159 8 














BUSINESSES and PREMISES | 





FOR SALE.—Works Premises and Land, freehold, 
covers approx. 24 acres. Floor space of buildings 
approx. 46,575 square feet. Part three-storey and 
part two-storey. Three-storey buildings fireproof 
with concrete ceilings. All mains supplies. Seven 
miles from Manchester.—Apply, Pennington and 
Son, 19, Delamere Street, Ashton- amen rn 

L 





MACHINERY Etc. WANTED 








DUPLEX MILLING MACHINE wanted, as 
follows :—min. distance between spindles 18in., 
min. height of spindle not exceed 4in. from table, 
min. length of table S5ft., min. width of table Ift. 4in., 
min. total traverse 4ft. 6in.; quick return traverse 
essential. Preferable independent motor drive heads, 
400-volt, three-phase, 50 cycle—JOHN FOWLER 
AND CO. (LEEDS), LTD., Sprotborough Works, 
Doncaster. E1126 F 


READY MONEY for Redundant Electrical Equip- 
ment. Complete works bought outright for ex: 
and rapid dismantling.—F. C. Larkinson, Ltd. FF 
1880), Hitchin Street, Biggleswade, Beds({ Tel. 23' 4) : 
12 branches throughout the country. E95: 


WANTED, Machines of all Types. 


CASH PAID. 
Norman E. Potts (B’ham), Ltd., 130, Moseley Road, 


Birmingham, 12. VIC. 1278, 1279, 1270, “= 


| FOR SALE | 


FOR IMMEDIATE SALE 


ONE 25-TON GOLIATH CRANE, 
106FT. SPAN, 80FT. CLEAR HEIGHT UNDER 
GIRDERS. 


3 F 








SPEEDS : 
Main hoist : 
Auxiliary hoist 
Cross traverse.. wae 
Main travel .. 200ft. per 
Power supply, 400/440 volts, 3 in. "30. cycles. 

Approximate total weight of crane 122 tons. All 
weatherproof enclosures. 

Can be seen under full working conditions by 
appointment with the Chief Plant Engineer, Ext. 316, 


HERBERT MORRIS LIMITED 
P.O. BOX 7, LOUGHBOROUGH. 
Loughborough 3123. 


25 tons—16ft. per min. 
10 tons—40ft. per min. 
200ft. per bo 


Telephone : E1108G 





B.C.S. 


One 16/20 H.P. Ruston-Hornsby Diesel Loco- 
motive, 24in. gauge in first-class condition. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E7879 G 





HORIZONTAL BORER 


1942 Richards P.R.3 Horizontal Borer for 
immediate disposal. Will face up to 36in. 
dia. Various boring bars available. Details 


from.—BOX No. E185, ‘“‘ The Engineer.”  G 


600 


D.C. GENERATORS 
Unused 30kW., 225V., D.C. Generators, MAWDS- 
LEY, compound wound, 133 Amps., 1100 r.p.m., 
Admiralty Class II, cowl ventilated with regulators, 
First-class condition, fully tested. Immediate 
delivery. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E206 G 





FOR SALE 


6500 


AIR COMPRESSORS 


New 600 c.f.m. BROOM and WADE, type E.H., 
vert., 3 cyl., single stage, single acting, water cooled, 
310 r.p.m., b. sq. in., driven by 135 h.p. 
slipring Brook motor, 400/3/50. 

20 c.f.m. BROOM and WADE, vert., 2 cyl., 2 
crank, 2 stage, water cooled, working pressure 
100 Ib. sq. in., 460 r.p.m., fitted directly mounted 
intercooler and floor-mounted aftercooler, vee-belt 
driven by 674in. slipring Mather and Platt motor, 
400/3/50. 

Three 300 c.f.m. TILGHMAN, type FC6/BY, vert., 
2 stage, “Ty crank, tandem type, speed 360 r.p.m., 
W.P. 100 sq. in., with intercooler and after- 
cooler, vee-belt driven by 674 h.p. slipring motor 
by E.E.C., 400/3/50. 

140 c.f.m. WORTHINGTON SIMPSON, Model 
DA 18m vert., single cyl., 2 stage, water cooled, 
100 Ib. sq. in. W.P. at 950 r.p.m., built-in inter- 
cooler driven by 32 h.p. S/R motor by Crompton 
Parkinson, 400/3/50, with control gear. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 





E202 G 








NEW HORIZONTAL AND 
VERTICAL BORERS 


UNION 2tin., Model BFT.63, Horizontal Boring 
and Facing Machine, table ha: 

UNION 3¢in., Model BFT.80, Horizontal Boring 
and Facing Machine, table t ah tee 

UNION 4in., Model Horizontal Boring 
and Facing Ra ay table type 

UNION Sin., Mode! 


and Facing Machine, floor SK 

UNION 6fin., Model BFP.31 Horizonta! Boring 
and Facing ‘Machine, floor type. 

UNION 8in., Model BFP.200. 1 Horizontal Boring 
and Facing Machine, floor type. 

NILES » Single Column Vertical Boring and 
Turnin; Mill, Model DKS 1320. 

NILES 6ft. 6in., Double Column eg ar and 

Turning Mill, Model DKZ 2000 x 0. 

NILES 13ft., Double Column Vertical aati and 
—. Mi ll, Model DKZ 4000 x 2000. 

Early delivery. Demonstration by appointment. 
Write for details. 


DIMCO (GT. BRITAIN) LIMITED, 
415-417, OXFORD STREET, 
LONDON, W.1 


Tel.: MAY fair 1585. E872 0 





B.C.S. 


One 600kW. Sulzer Diesel Generating Set, 220/440 
volts D.C., complete with auxiliaries, spares, &c. 

One 850kW. Sulzer Diesel Alternator Set, 400/440 
volts, 3 phase, 50 cycles, 428 r.p.m., complete with 
auxiliaries, &c. 

One 55kW. McLaren/Brush Bind Alternator Set, 
400/440 volts, 3 phase, 50 cycles, 1000 r.p.m., com- 
- with auxiliaries and switchboard. 

© 20kW. Hill and Co./Delco Diesel Generating 
Sets. *120 volts D.C., 1450 r.p.m., complete with 
auxiliaries. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246, E7877 G 





HYDRAULIC PRESSES 


10,000-ton Hydraulic Forging Press, 
Accumulator (Unused). 

4000-ton Hydraulic Bending Press, upstroke, table 
18ft. 6in. by 10ft., with Pumps and Accumulator 
(Unused). ' 

2650-ton Hydraulic Rubber Sheeting or Belting Press, 

atens 18ft. 4in. by 7ft. 4in., with Pump Unit. 

2050 ton Hydraulic ~— Press by Wagner, 5ft. 
stroke, 11ft. daylight, 8ft. 6in. by 8ft. 

2000-ton Upsetting age Na Loewy, Horizontal and 
Vertical Rams, 27in. d 

1200-ton Horizontal Sutresion Press. 

1400-ton Downstroke Forging Press by Tangye, 
bed 7ft. square. 

1200-ton Multi-daylight Press, platens 40in. square. 

Many other smaller Presses. 


REED BROTHERS (ENGINEERING), LIMITED, 
Replant Works, es oe Estate, 


Pumps and 





London, 
Tel.: Woolwich seit (6 lines), E7801 G 
ALTERNATOR SET 
One 1500kW _ Bellis-Lancashire Steam Turbo- 


- auamaad Set, complete with Jet Condensing 
ant. 

Steam pressure 150 Ib. per square inch with 
100 deg. F. superheat. 
Alternator—direct-coupled 1875kVA. 1500kW, 
at 0-8 power factor, 3300 volts, 50 cycles at 3000 


r.p.m. 
This set, which was installed in 1925, has been in 
regular service until recently and is in excellent work- 
ng condition. 
is Plant is surplus to our requirements as it is 
being "meaed by a larger set.—BOX No. aaiiaer 
“ The Engineer.” 





FOR SALE, 6000 cu. ft. capacity open top Cast Iron 
Sectional Water Tank.—BOX No. E1106, “ The 
Engineer.” G 
SEAMLESS, STAINLESS, STEEL TUBING, 
all usual,'sizes and gauges ; 6 weeks’ delivery. ee 
No. E1100, ce The Engineer.” 


Classified Advts. continued on page 10 











10 
FOR SALE 








PELS Nibbler-Shear, type AS31260, steel plate 
build, motorised 400/440/3/50, cutting head rotates 
360 deg., gap depth S0in., capacity tin. mild steel, 
adiustable stroke. 

BENNIE Swing Beam Universal Folding Machine, 
motorised 400/440/3/50, min. trunk section 18in. 
square, largest tube 16in. diameter, capacity 12ft. 
by tin. thick, lift of top beam 184in. 

PELS Portable Hand Lever Ratchet Action Joist 
Shear, type Al, steel plate build, on four-wheel 
truck ; capacity : joists 3in. by I4in. to 94in. by 
4hin. by 24 ib., channels 3in. by I4in. to Jin. by 
3in. by 20 lb.; other sections in proportion. 

Undercrank Guillotije, motorised 346/400/3/50, 
blade length I11ft., capacity fin. thick plate, auto- 
matic hold-down, all gauges. Weight 5 tons. 

NEW BESCO Grooving Machine, box stand, type 
GR3, for pipe lengths up m4 48in., diameter of 
mandrel 4in., capacity 16 s.w. 

TAYLOR and CHALLEN No. SGDP, double 
Geared, Double Sided, Double-Action Toggie 
Drawing Press, guards over gears, punch stroke 
12in., blankholder stroke 7in., bed 28in. diameter. 
10 strokes per min. Weight 196 cwt. 

Photographs of the above are available. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W. 


Telephone : EUSion 4681— 3771 ; 
LANSDOWNE HOUSE 41, WATER STREET, 
BIRMINGHAM, 3. 

Telephone : Central 7606-8. E209 Gc 





600 


SINGLE/3-PHASE CONVERSION 
EQUIPMENT 
Quantity of WESTINGHOUSE ‘Static 4kVA. 
Converters, input 200/250V., single phase; or 
400/440V. single phase ; output 415/3/50, com- 
plete with static condenser and all auxiliaries. 
Pilot Motor Capacitor Converters available for 
loadings up to 50 h.p. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 


Tel.: Shepherds Bush 2070; and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. E204 Gc 





VALES PLANT REGISTER LIMITED 
OFFER FOR_IMMEDIATE SALE 


CRANES 

Two Jones “‘ Super 40 ” 3-ton Diesel Mobile Cranes, 
24/30ft. jibs, on —. Overhauled and in excellent 
condition. £1150.each o.n.o. On pneumatics, 
£1300 each o.n.o. 

One Jones 4-ton KL44 Diesel Mobile Crane. New 
1948. a With 24/40ft. jib. Thoroughly recondi- 
tion 

One 5-ton Smith Diesel-driven Mobile Crane, type 
45 Super, powered by Dorman diesel engine, with 
32ft. 6in. jib, on twin pneumatics, with steel cab. 
New 1949. Overhauled and in excellent condition 

One Butters 5-ton Steam Derrick Crane, 100ft. jib 
Recently overhauled 

One Butters 7-ton Electric Derrick Crane, 100ft. jib. 
In good condition. 

One Butters 7-ton Steam Derrick Crane, 120ft. jib. 
In good condition. 

One Ransomes Rapier 84-ton Super Mobile Electric 


Crane. Standard cantilever jib. In very good 
condition. 
— he Hi 14, Lower Grosvenor Place, 


London, S.W.1. Teli. Nos.: VICtoria 7531, 3501, 
8080, ‘BBE (15 lines). E483 G 


TW 


BLISS 3B DOUBLE-ACTION TOGGLE PRESS, 
punch stroke 12in., distance between slides 26in., 


400/3/50. 

BLISS 408A DOUBLE-ACTION TOGGLE PRESS, 
punch stroke 2Sin., outer — 17in., bed 72in. by 
50in., die cushion, "400/440 

NEW BENTLEY 36 TONS INCLINABLE POWER 
PRESS, adjustable stroke, 400/3/50. 

BRADLEY and CRAVEN No. 4 0/F, UNGEARED 
, oa INCLINABLE PRESS, 2in. stroke, 


PLATT *30-TON 0/F, GEARED —— 
POWER PRESS, 3in. stroke, 400/3/ 
Ask for our latest Stock vist: 


THO* W. WARD LTD. 





ALBION WORKS - -_ = SHEFFIELD. 
*Phone : 26311. *Grams : “ Forward.” 
E213 o 





600 


VENTILATING FANS 


New Porthole type Propeller Fans, 4-blade pattern, 
12in. to 36in., for prompt delivery, with either 
230/250 volts, single phase, motors, or 400/440 
volts, 3-phase, motors. Industrial, totally enclosed 
and flameproof types available. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 


Tel.: Shepherds Bush 2070; . and 
STANNINGLEY, NR. wou 
: Pudsey 224 E205 G 


THE ENGINEER 


FOR SALE 





FRED WATKINS (BOILERS), LTD. 
RECONDITIONED MACHINERY FOR 
SALE 


STEAM BOILERS.—Cochran Vertical (New en}: 
Ege 8ft., 7ft. 6in. 7ft. and 6ft. in dia., 100/ 
50 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dis; Economic, 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 260 Ib. W.Dp.; 
300 reconditioned Vertical Crosstube, all sizes. 
AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
7 7 365 cu. ft.; Broomwade 300, 200 and 
30 cu. ft.; motorised. 
200 AIR er cemmee stocked up to 9ft. dia., 


100 to 500 Ib. 
ELECTRIC MOTORS. —150 Totally Enclosed and 
cea roof Motors up to 100 h.p 
RANES. —84-ton Ransomes Diesel Electric, 1952 ; 
“ce Coles Diesel-Electric, 1948 ; 4-ton Jones 
KL44 Mobile Diesel; 4-ton Coles Diesel-Electric g 
3-ton Jones Diesel “‘ Super 40” (3) ; Neals 2-ton 
Diesel, 20ft. jibs (10) ; 5-ton Butters, 90ft. jib ; 
— — 70ft. jib, all 400/3/50 ; Steam Loco 
8-ton Wilson, 35ft. jib ; 5-ton Smith, SOft. 
ip Xr S-ton Cowans Sheldon, S0ft. jib, 1940 ; 
, 40-ton Butterley, 42ft. 3in. span ; 20-ton 
Ciyde ‘% Goliath,” 40ft. track ; 5-ton Clyde, 34ft. 
; 2-ton Smith, 34ft. span (4). 

RA LWA AY MATERIAL .—Peckett 14in. by 22in. 
and 7in. haf 12in. Steam Locos.; 3 miles 20 Ib. 
uge bogies, turnouts, locos., &c. 
G.—10, a 5000ft., 8in. 

1000ft., 12in. seamless ; 500ft., 14in. 

3 400ft., 18in. ri 280ft., 21in. o.d. 

og flanged ; _ 2lin. \ catalan flanged ; 

24in. riveted ; 1450ft., 27in. o.d. welded 
nae Ra 216ft., 48in. riveted ; 216ft., 60in. 


riveted. 

CAST IRON oe —Large stocks all sizes up to 
24in. flanged and s.s. I te delivery 
ALVES.—Exceptional Surplus Minis ty Lot New New 
Stainless Acid Cocks and Valves, over 
diate delivery, below makers’ prices. Large — 
all sizes, Parallel Stide Sluice. — Reducing 
and Check Valves. List on req 

STORAGE TANKS.—300, c: fincirieal — —— 
lar up to 12,000 gallons, or oil and.petrol, 
sectional steel and cast iron up to 50,000 gall ~ age 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. 


600 


CONDENSING STEAM 
TURBO-ALTERNATOR SETS 
3000kW., 6600/3/50 MET-VICK, Pass-Out Set, 


date 1948, designed for 340 p.s.i.g. "initially, 600 deg. 
F. temp., also —— a the following duties :— 


E366 G 





Cups, kW ‘thou Lb a 
1800 40,000 110 
1800 
double ‘p/out at 110 and 40 


1000kW fully condensing. 
—T 3300/3/50, Cenmietes or Mixed-Pressure 
BELLISS and MORCOM, turbine for 125 
p. ~ g., coupled through gearbox to Mather and 
Platt alternator, complete with jet condenser by 
Belliss, with ancillary plant and switchgear. 


GEORGE COHEN, 
SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 





Tel.: She herds a 2070’; and 

STA GLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E203 o 
FOR SALE 


2-ton Jones Super 22 Diesel-driven Mobile Crane 
on pneumatics with 24ft. jib. 

3-ton Jones Super 40 Diesel-driven Mobile Crane 
on pneumatics with 30ft. jib. 

5-ton Smith Steam Crane, new 1949, with 35ft. jib. 

5-ton Morris Versatile Diesel/Elec. Mobile Crane 
on solids. 

6-ton Ransomes and Rapier Standard Diesel/Elec. 
Mobile Crane on solids. 

6-ton Ransomes & Rapier Super Petrol or Diesel/ 
Elec. Mobile Crane on solid rubber t: 

Priestman ‘‘ Wolf” with skimmer and back acter 
equipments. 

Ransomes and Rapier 440 Excavator, with face 
shovel and dragline equipments. 

Ransomes and Rapier 46 oe with crowd 
shovel equipment. New 1 


WILLIAM G. SEARCH, LIMITED 
WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 


SEARCH Give) LIMITED, 
HAMMOND 
KIRKBY Me eg vec ESTATE, LIVERPOOL. 
Tel.: Simonswood 34-5-6. 
E7724 G 





POWERFUL GOLIATH CRANE 
FOR SALE 


Designed for 190-ton on 58ft. span, 72ft. by 
Sir Wm. Arrol and Co., Ltd., now for 


span, capacity 90 ‘tons. Can be altered to 
any intermediate span with equivalent lifting 
capacity. Weight 334 tons. 
REED a —— LTD., 
t Wi 
Woolwich Industrial Estate, London, S.E.18. 
Tel.: Woolwich 7611/6. E971 c 





ss TYPE HUTS for sale. pe gs Ae despatch 


of 16ft., and 30ft. wide huts ; also 86h. Gi. 
Huts, 35ft. wide, and “ Blister ” —. 
and 9Ift. wide. These buildings are 
I and com steel henewerk with a 


Doe 113, Thorn steel eT details from 


Pert Bicleheath, ie Kent ce Dexloybcath ae 


FOR SALE 





LATE TYPE 
GEAR MAKING MACHINES 
IN STOCK 


SHAPERS 

LORENZ Model SV00 (Fellows type), motor drive, 
for internal and external spur and helical gears. 
External gears : max. spur dia. 7}in., max. helical 
dia. 64in., max. face width 2in.; internal gears : 
max. spur dia. S4in., max. helical dia. Shin., max. 
rx width 1 4in., max. D.P. for spur gears in steel 

5, 6 speeds, 164-535 strokes/min. 

FELLOWS No. 71, motor drive, for external and 
internal spur gears only, max. ext./int. pitch dia. 
Tin./S4in., max. ext. face width 14in., max. int. 
a width din.-lin,, max. ext. D.P. 6, max. int. 

D.P. 6/8, max, cutter dia. 3in. 

DRUMMOND “MAXCIUT” No. 3. for inter- 
nal and external spur gears only. Max. int. and 
ext. pitch dia. 18in., max. ext. face width Sin.; j 
max. int. face width’ 3in., max. spur D.P. 3/4, 8 
speeds, 50-300 we 

ANERS 

BILGRAM 6in. euntahe Bevel Gear Planer, motor 
drive, si _ tool type, max. pitch dia. 74in. 
(ratio 1:2), range of pitch angular adjustments 
9 deg. to 85 deg., largest apex distance 7}in., 
longest face 3in., coarsest pitch 34 D.P. 

SUNDERLAND Sh. motor drive, for spur and 
spiral gears, max. dia. 12in., max. face width 4in. ie 
max. D.P. 5, max. spiral "od combination 60 deg., 
fin. normal pitch, 2}in. face width, max. distance 
mm end to outer supports 164in. 

ND SC, for spur gears only, capacity : 
max. die, jin, max. face width Sin., max. D.P. 4, 
max. distance spindle end to outer support 164in. 
HOBBERS 

PFAUTER R.2, motor drive through 6-speed gear- 
box, with differential, max. gear dia. 393in., max. 
face width 11Zin., max. 

GOULD & ERBERHARDT Model 8H Gear 
Hobber, motor drive, for spurs, splines, sprockets 
and worm wheels, max. dia. 6in., table dia. 10in., 
face mp spur gears 12in., 4 D. P., 10 hob speeds 
48-2 

PFAUTER. R9 Horizontal, motor drive, for small 
dia. spur gears with coarse teeth, heavy splined 
shafts and worms, height of centres 5 4 in., max. 
dia. hobbed 10jin., max. hobbing length 193in.. 
max. D.P. 2, min./max. No. = teeth hobbed 
4-100, 6 hob speeds, 44-127 r.p. 

MUIR Model M.T.9 Heavy Duty, Large Capacity 
Hobber, for spur, —_ and helical gears and 
worm wheels, max. dia. of spur gears and worm 
wheels 90in., max. dia. of spur gears running at 
high speeds 72in., max. spiral dia. with max. width 
at 10 deg. angle 90in., max. spiral dia. with max. 
width at 45 =. angle’ 70in., max. spur and helical 
width 26in.—30in., according to dia., max. D.P. 
1}, table dia. 58in., —_ of hob speeds 18-80 
r.p.m., h.p. main motor 1 

GEAR GENERATOR 

RAPIDAN Heavy Duty Gear Generator, Size No. 4 
extended, motor drive, for internal and external 
spur gears, capacity : internal gears 68in. dia., 
external gears 56in. dia., face width lin.-6in. max. 
max. D.P. 2. 

Full details from :— 


SOAG MACHINE TOOLS LIMITED 
JUXON STREET, LAMBETH, LONDON, S.E.11. 
*Phone : RELiance 7201. 

*Grams : Sotoolsag, London, S.E.11. 


600 


UNUSED D.C. GENERATORS 


(FOR PROMPT DESPATCH) 

Quantity of 24kW. and 15kW. Pomarred Wound, 
100-volt D.C. Generators, by L.D.C., % and 
E.E.C., drip-proof. frames with endshield ball/ 
roller bearings, various speeds between 1440 and 





1625 r. 
30kW. | a Wound D.C. Generators, by 
MAWDSLEY, drip-proof frames, 1100 r.p.m., 


with endshield’ ball/roller bearings, 230 volts. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; 
STANNINGLEY Nr. LEEDS. 
Tel.: Pudsey 2241. 





GRINDERS 


VAN NORMAN INTERNAL AND EX- 
TERNAL OSCILLATING GRINDERS for 
raceway and other spherical work up to 16in. 
diameter. 


F. J. EDWARDS, LTD., 
359, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681. E7633 G 





100-TON ELECTRIC OVERHEAD 
TRAVELLER 


FOR SALE 


Nearly new 100-ton Electric Overhead Travelling 

100ft. span. Span can be reduced down to 

58ft., at which the lifting capacity is 190 tons. 
Electrics 400 volts, 3 phase, 50 cycles, 72ft. lift. 


REED BROTHERS (ENGINEERING), LTD., 


Worl 
Woolwich Industrial S.E.18. 


ndon, 
Tel.: Woolwich 7611/6. E970 a 
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DIESEL ALTERNATOR SETS 


Quantity 30kVA. GARDNER/MAWDSLEY self. 
contained Sets, engine vert., 4 cyl., 4LW radiator 
cooled, electric start, 1000 r.p.m., alternator 


400/3/50. 

Five 5-625kVA. LISTER/E.C.C. Sets, engine vert, 
single cyl., 9/1/35, My stroke, hand start, 1000 r.p, n, 
alternator 230/1/50 

Three Unused 5:625kVA. RUSTON/E.C.C. Sets, 
engine vert., twin cyl., 2VTH radiator cooled, 4 
stroke, hand start, 1000 r.p.m., alternator 230/1/50, 


GEORGE COHEN, 


SONS AND CO. LTD. 


WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070 ; and 
STANNINGLEY, Nr. LEEDS. 


Tel.: Pudsey 2241. E200 g 





B.C.S. 


15,000 Babcock and Wilcox C.T.M. type Water 
Tube, 180 Ib., with superheater, economiser by 
Green. All mountings. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E7878 g 





FOR SALE 


330kW., 400/250 volts, 3/1 phase, 4-wire, B.T.H, 
Alternator, 1000 r.p.m., complete with switchgear, 
Little used : £700. 

400kW., 230 volts, 1250 r.p.m., MetVick D.C, 
— shunt wound, excellent condition: 
£5 


48 h.p., 1440 r.p.m., 250 volts, we: * ame Ball 
Bearing Motor. Reconditioned : 

30 h.p., 475 r.p.m., Crompton Ruka 400/3/50 
Ball Bearing Slip Ring Motor, Elliscn Oil-break 
Switchgear. Reconditioned :3 sets, £120 Set. 

Streamline Type 37XB Oil Filter, 230/1/50 eens 
Reconditioned : 2 at £90 each. 

Johnson Fels Magnetic Crack Detector, 6ft. work 
centres, 230/1/50. Reconditioned : £125. 

Heenan and Froude 2000 h.p. Dynamometer : £250, 

2in./14in. Pulsometer Centrifugal oe 40 g.p.m, 
50ft. head. 50 unused. £18 eac 

tor 1tin., gage “Motorised Pump, 400/3/50, 

g.p-h., 100ft. : 


— 


penn 
1 COMPTON ROAD, COLCHESTER 
E1122 6 





B.C.S. 


One 1500kW. Brush-Ljungstrom Turbo Alternator 
Set, 6600 volts, 3 phase, 50 cycles, 0-8 P.F., W.P 
200 p.s.i., complete with auxiliaries. 

One 3000kW. Brush-Ljungstrom Turbo Alternator 
Set, 6600 volts, 3 phase, 50 cycles, 0:8 P.F., W.P, 
200/250 p.s.i., complete with auxiliaries. 


3, CASTLE STREET, CARDIFF. 
Tel.: Cardiff 29246. E7876 G 





FOR SALE.—1 Birlec Model PT Lectromelt Arc 
Furnace, Serial No. 2410, Nose-tilting type, charging 
capacity 138 cu. ft., molten metal capacity 5 tons, 
integral cylinder for lift and swing aside roof, elec 
trode diameter 10in., Westinghouse Electrode Con- 
trol Gear, winch units. NO TRANSFORMER— 
BOX No. E7793, “‘ The Engineer.” C 


NEARLY NEW GAS PRODUCER PLANT 
by Power Gas Corp. Capacity 50,000 cu. ft. per 
hour on anthracite. Complete with supporting 
structure and equipment.—BOX No. E7799, ''’ 
Engineer.” 

NEW 5/8IN. GUILLOTINE FOR SALE, 
stock. Motorised overcrank type, cutting width 
8ft. 4%in. Auto. hold-down, and all 
gauges. Depth of gap in open ends 9}in. 
17} tons.—Photo, &c., from F. J. Edwards, Limited, 
359, Euston Road, London, N.W.1. (Euston ra) 
or 41, Water Street, Birmingham, 3 (Central bs 


STEAM LOCOMOTIVES.—Two bie 
Clarke Standard Gauge, 15in. by 22in. cylinders, 
boiler pressure 180 Ib.—For further particulars apply 
to Appleby-Frodingham Steel Company (Reference 
P/B), Scunthorpe, Lincs. E7840 
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For accuracy in operation... 
THE BESCO 


Inclinable Power Presses 


at Model BA, Mark I. 












)G 


These machines have all the qualities making them the key to your press shop and they 
8c | can be supplied IMMEDIATELY FROM STOCK or just when you want them. 

— | First, and essentially, they will give you quality in workmanship and accuracy in their 
operation. 

, From the foremost medium range on the market, Besco Inclinable Presses, Model BA, 
‘H, | Mark Il, sizes 19, 20 and 21. (Registered Design No. 841913.) 
































.C. Size Pressure Exerted Adjustable ‘stroke 

mM; BAI9 10 tons in.—2gin. 

Zall BA20 28 tons ; gin.—2jin. 
BA2I 40 tons in.—3+in. 

/50 


cak | They give you top capacity with plenty of safety and the adjustable strokes are generous 
. in their range. 


otk | Full details from:— 






Specialists in the manufacture of fine medium presses. 


Edwards House, 359-361 Euston Road, London, N.W.1 | Lansdowne House, 41 Water Street, Birmingham 3 
tor | |Telephones: EUSton 468! (7 lines), 3771 (4 lines) Telephones: CENtral 7606-8 
/.P. Telegrams: Bescotools Norwest London Telegrams: Bescotools Birmingham 3 








GENERAL 
FABRICATION 


WELDING 


PROFILE-CUTTING 


ES EEE TR a eae ONE NT ee 


ROBERTSON E [ft 09 1 0/) 


29, MURIESTON CRESCENT, EDINBURGH, 11 sa'2%' 


ex 
idth 








A Fabricated Mild Steel Vertical 
Thrust Housing with Oiitight 
Chamber. Machining allowance of 
4” on all finished surfaces. 

Photograph by courtesy of Michell Bearings 
Ltd., Newcastle-upon-Tyne. 
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HAMMERED OR HYDRAULIC 
PRESSED 


BIBBY COUPLINGS 


IN IRON 
OR STEEL, BLACK OR 
MACHINED TO 20 TONS 


INCE FORGE Co 
THE WELLMAN BIBBY Co., Ltd., W I G A N 


WM an 2 oS PORE hMASY OME Om 
steamed 


INDUSTRIAL 


FROM PACKING RINGS 
TO COMPLETE PLANT 


Parnell House, 25, Wilton Road, London, S.W, 
Telephone : ABBEY 1194 


BOCSTOOXS 


MULTI-JET EJECTOR CONDENSERS 
BAROMETRIC AND LOW LEVEL TYPES 














FOR USE WITH VACUUM 





(REQUIRE ‘NO’ AIR PUMPS.) 


SPRAY COOLING PLANTS, SPRAY NOZZLES, 


PANS, EVAPORATORS, ETC. 





STEAM AND WATER-JET APPARATUS FOR MOVING 


LIQUIDS, EXHAUSTING 


AND COMPRESSING AIR 


AND GASES, WATER HEATING, ETC. 


C. 1 oO 2 


and Technical Advice 





" Free on Application, 


KORTING BROS. (1917) LTD. 


SHEEPBRIDGE LANE, 


Telephone: Mansfield 855 


MANSFIELD, NOTTS. 


Telegrams : Korting 





One heavy blow, 
and it was all over... 


What Vulcan say about it 


Jsers of cranes and hoists need to be 
extra-careful. As well as the obvious pre- 
caution of insurance, safety regulations 
must not be overlooked, otherwise you’re 
in for a whole load of trouble—as sure 
as Our name’s Vulcan. 

What Vulcan insure, Vulcan inspect 
with an eagle-eye. Our Engineer-Sur- 
veyors know what to look for, where 
to find it, and accidents never get a 
chance. Cranes, hoists, boilers and steam 
engines, electrical apparatus, pressure 
and vacuum vessels—these all need 


The load was seven tons, instead of the 
safe five. A wind squall of 51 m.p.h. 
created a pressure of 104 lbs. sq. ft., which 
was 5 lbs. over the working margin. So, 
it’s not surprising that, what with the 
weight and the wind, the crane just 
couldn't stand any more. 


lk 7 1X] 1 Wy 
Ve | 4 
ae NXh 


Vulcan’s specialised insurance, and 
specialised inspection that goes with it. 


FREE. For news of industrial accidents and 
ways to avoid them, ask us now 

for ‘Vulcan’, a quarterly 

journal for Power users. 


Please write to Dept. 18. 
VULCAN INSPECTS—AND PROTECTS 


“Vulcan 


BOILER & GENERAL INSURANCE CO. LTD. 
67 KING STREET, MANCHESTER 2 


Industrial Ceramic Engineers. 





WIDELY RESISTANT 

Hathernware Chemical Stoneware is inert 
against a wider variety of attack than any 
other material. 


Complete Plant—or a storage jar 
Hathernware may be considered as 4& 
complete processing installation, piping, 
towers, filters, pumps, etc.—as storage 
units of different shapes and sizes or as a 
material for the protection of structures 
and plant. 


Low Fracture Risk 

Hathernware specialised design experience 
plus. armouring of elements where 
required, eliminates the usual risks of 
fracture. The high compressive strength 
of Hathernware offers the maximum 
resistance to abrasion. EXPERIENCED 
CERAMIC FITTERS undertake initial 
installation. 

LOW PRIME COST AND MAIN- 
TENANCE 

Prime cost is lower than any other 
material. Maintenance is negligible. 
Glazing available for processes requiring 
a high factor of hygiene. 


If it’s corrosive—write and find out 
what Hathernware can provide. Men- 
tion your process so that we may select 
the most appropriate data. 


Plain or partition 
rings are available 
ina wide 

range of sizes. 


HATHERNWARE 


HATHERNWARE LTD. 


LOUGHBOROUGH: LEICESTERSHIRE 


Specialists in the 
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Weir Evaporating and Distilling Plants embody the most 
modern practice in heat transmission and are made in single 
and multiple effect for high and low pressure operation. They 
are used all over the world to supply pure water for boiler 


WEIR PRODUCTS INCLUDE : 

FEED PUMPS FEED HEATERS DE-AERATORS 
FEED REGULATORS . EXTRACTION PUMPS 
AIR EJECTORS OIL FUEL PUMPS : ETC 
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EVAPORATING & DISTILLING PLANTS 


for the production of pure water for boiler feeding and for industrial or domestic use 


The Weir Triple-Effect Thermo-Compressor Evaporating Plant, illustrated, was built for 
a Central Electricity Authority generating station in the South of England. The output of 
this plant is 20,000 Ib./hr. of distilled water. Steam is supplied at 600 Ib./sq. in. at 850°F. 


feeding, industrial and domestic purposes, and are unequalled 
for efficiency and economy in performance. Our suggestions 
as to the best arrangements for any specific requirements will 
gladly be submitted. 


| CATHCART : GLASGOW | 
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E 
ni SSOLVES, TH 
RusT PROBL EM 


The Skilled Engineer can best appreciate the 
scientific value of “LUSOL’’ in dealing with Rust, 
Corrosion and Unequal Expansion. ‘‘*LUSOL’”’ 
attains a higher degree of penetration, with 100% 
saturation, in less time than any known Rust 
Solvent. Its action can be tested and verified by 
comparing the “rapidity of spread ’’ of one drop 
of “LUSOL’’ with that of ordinary solvents. 


MODERN 
SCIENTIFIC 
PENETRATING 3% 


Used by leading engineers throughout the 
world. Obtainable in all popular size con- 
; tainers from your usual supplier. 

GENUINE a Insist on “ LUSOL’’. 
Sas Enquiries to the Manufacturers. 


y_—_™ 
(WRYe, THE GREAT EASTERN OIL CO. LTD. 
TICE 372 SCOTLAND STREET, GLASGOW, C5. Tel: SOUth 2207/8. 


















Doxford Diaphragm 
engine on test. The 
photograph was taken 
whilst the engine wai 
running at 103 r.p.m. and 
developing 7,750 b.kp. 


establishing 
new standards 
in marine 


engineering 






The unique reputation for long service and reliability 
attached to Doxford Oil Engines is now enhanced by 
improvements of considerable importance. 

The main feature of the Doxford Diaphragm Engine is the 
diaphragm and gland which completely isolates the crank 


d 1 a p h ra g m en g i ne chamber from any possibility of corrosion from carbonised 


oil coming from the cylinder. With cooling of the lower 

piston by oil or water, the Doxford Engine leaves nothing to 
CRANKCASE ISOLATION AGAINST CORROSION chance in marine engineering. Existing Doxford engines 
LOWER PISTON OIL OR WATER COOLED AS DESIRED can be adapted to the Diaphragm System at moderate cost. 
WILLIAM DOXFORD & SONS (Engineers) LTD 


WILLIAM DOXFORD & SONS (Shipbuilders) LTp SUNDERLAND 
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(tere first-class Jarrow Casting 
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‘|This is one of the steel castings supplied by Jarrow 
Metal Industries Ltd. to Fielding & Platt for their 
2,500 ton “‘ FIELDING ” Lead Cable Sheathing Press. 
The casting shown is a main Cylinder with integral top 
Table, weighing 234 tons as cast, and of material of an 
ultimate stress 31-6 tons/sq. ins., yield stress 20.4 
tons /sq. ins., elongation on 2” 30%. 

Other Jarrow castings used in this Press were :— 


Bottom Table. 
Moving Table. 
Drawback Cylinders (2). 
Drawback Crossheads (2). 
Whatever the size and intricacy of your steel castings may 


’, our advice, ability and superlative equipment are at 
your disposal. 








Photographs by courtesy of Messrs. Fielding & Platt Limited. 


JARROW METAL 
INDUSTRIES LTD. 


WESTERN ROAD, JARROW 


ASSOCIATION WITH ARMSTRONG WHITWORTH (METAL INDUSTRIES). LTD., CLOSE WORKS, GATESHEAD, 8 
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SAFER with... 
Siebe, Gorman 


IN MANUFACTURING INDUSTRY, mining, rescue 
work firefighting, deep-sea diving and similar occu- 
pational hazards everywhere, Siebe, Gorman 
equipment is safeguarding life and health. 

Here are some typical applications : 

BREATHING APPARATUS. Self-contained Com- 
pressed Air types, Marks II and IIf and Oxygen 
types, ‘Proto,’ ‘Salvus,’ ‘Lungovox’ and 

‘ Fireox.’ 

RESPIRATORS. The range includes the Com- 
pressed Air Line Respirator (illustrated) and the 
*Puretha’ Mark IV Gas Respirator. 
RESUSCITATION APPARATUS. Oxygen types for 
asphyxia, electric shock, etc., including the 
* Novox’ and ‘ Novita.’ 

PROTECTIVE CLOTHING of every description 
including helmets, goggles, dust and fume 
respirators. 





Established 1819 


SIEBE. GORMAN & CO.L'? 


i EVERYTHING FOR SAFETY EVERYWHERE | 












NEPTUNE WORKS, DAVIS RD., CHESSINGTON, SURREY 
Telegrams : Siebe, Chessington. Telephone : Elmbridge 5900 


TULLON 


SG.T.4 











STRIP - TUBE - ROD - STAMPINGS 
EXTRUDED PROFILES 


TOUGH AND RESILIENT 


WEAR RESISTANT 





CORROSION RESISTANT 


MACHINEABLE 





JOHN TULLIS & SON LIMITED, 


PLASTIC EXTRUDERS, St. Ann’s Works, GLASGOW $S.E. 


Telephone : Ties : 
BRIDGETON 1[205-6-7-8 TULLIS, GLASGOW. 
BRANCHES 
LONDON: 4 St. CHAD’S PLACE,GRAY’S INN RD., 
W.C.1. TEL: TERMINUS 969! 
BIRMINGHAM : EMPIRE HOUSE, 159 Ge. CHARLES Sc., 
TEL : CENTRAL 2703 
MANCHESTER : 9 BLACKFRIARS ROAD, SALFORD 3. 
TEL : BLACKFRIARS 2007 
BELFAST 2 LINENHALL Se. WEST. 
TEL : BELFAST 25359 
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We are exhibiting at the 
Engineering, Marine, Welding and Nuclear Energy Exhibition, 
Olympia, London, 29th August—I2th September, 1957 
Grand Hall, Ground Floor, Stand No. 4, Row G. 


Largest boiler units 
operating in Europe are 
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Below: Lifting one of the boiler drums, weighing 


— A 7 - 830,000 Ib. per hr./100 MW units 
a5 r oe at Castle Donington Power Station 


| Regains Donington (C.F.A., East Midlands Division), is the first power 


station in Europe with single boiler/turbine units of 100 MW rating and 
its boilers are the largest in operation in Europe. 


Ultimately there will be six pulverized-fuel-fired, twin-furnace, Radiant-type 

boilers each with a capacity of 830,000 Ib./lr. M.C.R., supplying steam at 
1,600 Ib./sq. in. and 1060°F. The coal-handling plant serving this installation 
is the largest in Britain, with a designed capacity of 960 tons /hr. 


The whole of the boiler plant, including the thirty type-E coal-pulverizing 
mills and the entire soot-blowing installation, the coal-handling plant and 
the ‘Hydrojet’ and ‘Hydrovac’ ash and dust- handling systems, are of 


BABCOCK design and manufacture. 


The Company has subsequently received orders for boilers of twice this 
capacity, to steam 200 MW generators, and is engaged in the design of even 
larger units. Such is the progress of technical development—always with 
BABCOCK in the front rank. 
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BELMOS SERVES 
THE OIL INDUSTRY ABROAD 


‘ROUTE MAP OF | 
TRANS-IRANIAN PIPE LINE 


| 








eeyyy 
HUSSEIN 














TEHERAN 








Running for 300 miles, the Trans-Iranian oil pipeline connects the town of Ahwaz (a focal point of the existing The Control Board shown is typical 
of the four supplied, and comprises an 


crude oil pipeline system sixty miles north of Abadan), to the town of Asna, forming the southern part of a ; : dessa 
project which, in all, will stretch from Abadan to Teheran ; the line from Abadan to Ahwaz being already in incoming air-break circuit breaker, five 
existence, while the Northern section from Asna to Teheran is being laid by a French firm. The completed rea areal starters for slip rng ONES, 
ipeline will cover some 580 miles and will convey Gas Oil, Kerosene and Motor Spirit and four direct-on live starters for 

— ey — re squirrel cage motors, with an additional 


There are four pumping stations between Ahwaz and Asna, each station being similar in engine capacity (1,500 feeder circuit at AHWAZ only. 


H.P.). The main control gear for the electrically operated pumps and compressors at each station 
comprises a Belmos Group Motor Control Board of the industrial type with appropriate remote control stations— 
the latter including flameproof units at hazardous locations. 


Acknowledgements :— 

We are indebted to Messrs. Costain- 
John Brown Ltd., who designed and 
Much of the pipeline crosses difficult mountainous terrain, reaching a height of nearly 7,000 feet above sea constructed the pipeline project as main 


level. The present stage has a capacity of 1,000,000 tons a year and provision has been made for doubling this, contractors, for permission to use the 
together with extra pumping stations. information given. 
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IC build boilers to suit the 
individual steam raising 
requirements of every industry. 











Whatever the problem, IC steam 
generating equipment ensures 
the best use of fuel resources. 




















Allied equipment covers every 
requirement from fuel handling 
to ash disposal. 














See our exhibit at the Engineering, 
Marine Welding and Nuclear Energy 
Exhibition, stand number 10, 

Ground floor, Grand Hall, Olympia. 
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INTERNATIONAL COMBUSTION LIMITED 


C; NINETEEN WOBURN PLACE, LONDON, W.C.1. Telephone: TERminus 2833 
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HOLMES-CONNERSVILLE 
AiR BLOWERS 


s 
. 
















OIL FREE AIR 

STURDY CONSTRUCTION 
LONG LIFE 

LOW POWER CONSUMPTION 


MINIMUM MAINTENANCE COSTS 


A cut-away view of the RBS Blower. 


Holmes-Connersville Positive Air Blowers have been designed to give continuous (24 hrs. per 
day) trouble-free service and are consequently of extremely sturdy construction. This, combined 
with minimum maintenance and low running costs,makes them eminently suitable for a wide 
range of applications where air is required at pressures up to 10 lbs. per sq. inch. They are also 
suitable for low and medium vacuum conditions. 


£8 cae A ance 


A cut-away view of an H1 Type Blower. 


For full details please write for descriptive literature A/3 





TURNBRIDGE - HUDDERSFIELD 


W.C. HOLMES & CO. LTD ‘NK. SNARE SSA EN: 
GAS HANDLING DIVISION LONDON & BIRMINGHAM 







* Huddersfield 5280 - London: Victoria 9971 - Birmingham: Midland 6830 € 8680-1 


Cc 
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CONVEYOR: ELEVATOR C 


LOWER BRIDGE WORKS 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 





Telephone : No. 2779 
Telegrams ‘‘ Conveyor,” Accrington 








THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA WORKS, DARTMOUTH STREET, BIRMINGHAM) 
On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, ete, 


SOLE MANUFACTURERS = : D E L T A’ F B R A D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “ Delta ” White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 
Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


EXT R U D E D Mi ETA LS > BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED METAL, et. 


STANWE LD 


OPEN STEEL FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 





@ Every bar welded . . no rivets to 
work loose. 

@ Weight carrying with minimum 
depth and weight. 

@ Non-slip serrated tread. 

@ Any width or length. 

@ Spaced bars permit light and air 
circulation and also easy painting 
and cleaning. 

With acknowledgments to the North 
Western Gas Board to whom we are 


indebted fer the privilege of taking 
this photograph. 





STANWELD ENGINEERING CO. LTD. 54 UPPER DUKE STREET, MANCHESTERIS 
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SERVO AND CONTROL SYSTEM ENGINEERING 


Based on its unrivalled experience in the design and manufacture of servo and 
automatic control systems and components for marine and aeronautical applications, 
Sperry is now able to offer its services to engineers developing systems for a wide 
range of specialised and general industrial processes. 


In addition to complete system engineering, Sperry is able to offer a 
wide range of components and units : 


PRECISION SYNCHROS 


Control transmitters, transformers and resolvers in the Size 11 
and 15 ranges to NATO and Bu.ORD. specifications. 


* - * 





Tachos, particle clutches, D.C. Vernier motors, signal generators, 
linear and rotary pick-offs. Precision measuring devices. 


* * * 





s |: Hydraulic pumps, motors, valves and actuators. 


If you have a control problem, Sperry can help you 


SPERRY GYROSCOPE COMPANY LIMITED, GREAT WEST ROAD, BRENTFORD, MIDDLESEX. Telephone: EALing 6/71 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST., E.C.4 




















Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 
Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 


885a to 897 OLD KENT ROAD, LONDON, 
S.E.15. 
Telephones ;: NEW CROSS 0061-2 

















ALL SIZES - 
ONE QUALITY - THE BEST ! 


BUT ONLY 


PULLEYS 


BY 


DOUGLAS, LAWSON 


AND CO. LTD. 


BIRSTALL - LEEDS - ENGLAND. 
Telephone : Batley 598 & 599 
Telegrams : “Pulleys”Birstall, Leeds 


* DOUGLAS, LAWSON PULLEYS 
* “STANCHION” PULLEYS 
* DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 


_———— 
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Bryan Donkin 
Compressor at 
Shepton Mallet 
Gasworks 
powered by 
Lister Blackstone 
engine. 





450 h.p., 

8 cylinder 
Lister Blackstone 
‘‘ER8”’ engine 
driving the abov| 
gas compressor 


Photos courtesy 
5.W. Gas Board 


ROVIDES THE POWER 


Diesel engines up to 600 h.p. 
R. A. LISTER & CO. LIMITED, Dursley, Gloucestershire. 











Phone: 2371 








hg 





EARTH MOVING PLANT 


TRACTORS - ANGLEDOZERS - SCRAPERS 
EXCAVATORS - DUMPERS - CRANES 
CEMENT MIXERS. 


C. A. BLACKWELL, Earls Colne, Essex. 
Tel. : Earls Colne 537. ENGLAND. 





Moving a total of 100,000 cubic yards, 
C.A. Blackwell prepares the site for one 
of Britain’s leading Power Stations. 
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BIRMINGHAM 6 ENGLAND 





HEAVY DUTY POLISHING MOTORS 
Bench or Pedestal Mounting 


DELIVERY — EX-STOCK 


Guaranteed for Ever 


Bristol °* Cardiff -* Dundee * Glasgow <* Hull * Leeds * Liverpool 
Manchester : Newcastle * Peterborough * Sheffield ° Wolverhampton 
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FLY ASH 





HERE ARE THE OTHER 
ADVANTAGES OF THE 
BROWN -RILEY TURBO 
FURNACE. 


@ Efficiently uses a wide 
range of coals, oil, 
natural and refinery 
gases, fluid coke, 
delayed coke, lignite. 


@ Lower carbon loss, 
higher efficiency. 


@ No slag blowers 
required. 


@ No stratification of 
furnace gases, 


@ No fly ash disposal 
problem. 


e@ All burners on one 
level. 


@ The same furnace exit 
gas temperatures with 
all fuels. 


@ No change is needed 
in pressure parts 
regardless of fuels. 


@ Lower overall height. 


Please send for brochure P.53 


WHITECROOK 


PUT TO WORK | 


JOUN BROWN LAUD BOILERS LID 
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THE BROWN-RILEY 
TURBO FURNACE 


Fly ash and its disposal has always been a problem. 


The new Brown-Riley Turbo furnace is a great step forward 
in boiler plant practice. The coal is pulverised in the normal 
manner, the burners however are now located in the front and 
rear walls of the combustion chamber. The bottom of the furnace 
acts as a high temperature highly turbulent heat release zone in 
which the ash is completely fused and leaves in a fluid state. 
Into this zone is injected all fly ash (from any part of the system) 
and it is at once fluidised and can be tapped from the furnace 
with the ash. 


May we tell you about this important new development ? 








CLYDEBANK GLASGOW 
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AUTOMATIC 
FEED PRESSES 
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WE ALSO 
MAKE 


Power Screw Presses 


Double Action type 
Drawing Presses 


=ay, 


100 ton 
Dial Feed 


Press 





Single and 
Double Crank Presses 
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Task 


Open-fronted Presses 
Double sided Presses 
Cartridge machinery 
Minting machinery 


ere 








AN IDEAL SOLUTION TO ANY VARIABLE 
SPEED PROBLEM 





one of the SADIVAR 


STANDARD COMBINATIONS 


As an ideal solution to any variable speed problem—one of the SADIVAR standard 
combinations—such as that illustrated above offers a number of major advantages. 





A seven to one speed range is obtained at any speed level by incorporating to the Sadivar 

one or more mass produced high efficiency planetary gears whose torque characteristics gq 

correspond to that of the machine to be motorized. By means of a simple built-in pump, and positive sealing 
SPEED STABILITY — IMMEDIATE DELIVERY ea 


Agents in all Commonwealth Countries and most countries in the SADI ENG i ra FERI NG q 0 L 7 D 
world, Agents in Eire:—A. C. E. C. IRELAND LTD., Dublin. « © 


10-14 ANSDELL STREET, KENSINGTON SQUARE, LONDON, Ww.8. Telephone: Western 7653 - 6722. Cables: Sadiunit, London 
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DENSO prevents Corrosion 


Whatever the conditions, all your 
structural steelwork can be pro- 
tected by DENSO... 


Corrosion prevention by the 
appropriate DENSO method is 
complete and permanent 





Consult the people whose life- 
long experience is relied on by 
Public Authorities and Industry 
alike—wherever the need arises 
for protection against corrosion 











VISIT OUR STAND 
No. 28 


CORROSION EXHIBITION 


Royal Horticultural Society’s Old Hall, London, S.W.|. 
OCTOBER {5th-!7th, 1957 


The use of DENSO as an insertion between steelwork and timber decking on a railway bridge in Scotland. 
Photograph by courtesy of British Transport Commission. 


WINN & COALES LTD. DENSO HOUSE, CHAPEL ROAD, LONDON, S.E.27 


Telephone: GIPsy Hill 4247 (PBX) Telegrams: Denselte, Westnor, London, 


Steel 
Castings 


for Shipbuilding and 


General Engineering 


up to a finished weight 
of 40 tons. 


THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.1 
LONDON OFFICE : 17 GROSVENOR STREET, Ww.1 
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AND COMPANY LIMITED 






BOLTS * NUTS * SCREWS 
WASHERS &% REPETITION 
PARTS IN ALL METALS 


May we have your enquiries for 
Standard and Special Parts — 
Non-Ferrous Metals our Speciality 


PRINCES WORKS, ALVECHURCH, N® BIRMINGHAM © Telephone: (B'ham) HILLSIDE 1191 (4 Lines) Telegrams: DELSON, ALVECHURCH 
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From the day it’s installed, the normal 
fluorescent tube steadily loses efficiency. 
Why? Because it is almost impossible to 
prevent dust and dirt from settling on the p 
top and sides of the tube. Impossible, that 
is, without very frequent cleaning and the 
additional cost it entails. GL 


Philips “‘REFLECTALITE ” o 
puts an end to all that 


“ Reflectalite ” is a fluorescent tube with 
a built-in reflector. Two-thirds of the 
tube — that 240° segment where dust and 
dirt most easily settle — are internally 
coated with a special powder prior to the 
application of the normal fluorescent 





This cross-section of a “‘Reflectalite’” tube phosphor. The majority of the light out- 
ahines the Rpuning, veering layer of put from the tube is therefore reflected 
powder inside the glass, which covers ae zn 

approximately 240° of the circumference. down through the 120 window ”’, ag 


shown in the diagram 














PHILIPS ke 


FLUORESCENT REFLECTOR TUBE 











A 
4 


For fuller details send coupon today to: 
PHILIPS ELECTRICAL LIMITED - Lighting Division 


Century House - Shaftesbury Avenue - London - W.C,2 


* Cuts out light wastage through dust collection 
* Gives extra light in the useful direction 











NAME 
> Reduces the maintenance bill 
ADDRESS 
3% Tube costs little more than ordinary fluorescent 
PHILIPS ELECTRICAL LIMITED - LIGHTING DIVISION 
PHILIPS Reflectalite E  4¥/57 


<< a ee Ge Ge ee ce ee 


CENTURY HOUSE - SHAFTESBURY AVENUE - LONDON - W.C.2 


(Lp208 1B) 


i i ee ete 
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SMOOTH & SILENT AT OVER 10 


WHEEL PULLEY —> errr 
4,500 R.P.M. (light) Lo we 
EY Lo 


JOCKEY PULLEY? 
8,861 R.p.m.(light) 


MOTOR 
*~10,899 a De (I ight) 





PERMALI is a strong, light and easily machined densified wood laminate. 
A good electrical. Insulator, Permali is also impervious to oil, dimen- 
sionally stable, and highly resistant to wear and chemicals. 


ENGINEERS interested in the possibilities of PERMALI should write 
NOW for the Latest Technical Information. 


as 


PERMALI LIMITED 


GLOUCESTER ENGLAND - Tel: 24941 Telegrams: Permali Gloucester 





NON-METALLIC PULLEYS 
in the WOLF Heavy Duty Valve Refacer 


Permali was selected as the material for the 
three pulleys in this compact high-speed 
drive, because of the silent-running and high- 
precision characteristics obtainable, together 
with Permali’s unique combination of light- 
ness, strength and resistance to wear. 
Drawing, reproduced by courtesy of WOLF 
Electric Tools Limited, show position of the 


motor, jockey and wheel pulleys, all of 


Permali, which transmit the drive’ to the 


grinding wheel. 
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e DEPENDABLE 
e EFFICIENCY 
e ROBUST 


e ECONOMICAL 





ASHTON ROAD . 





GLOBE PNEUMATIC ENGINEERING Co. 


The 


Ltd. 


HAROLD HILL . ROMFORD. ESSEX 


Telephone: INGREBOURNE 5522 
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Construction in steel 


The constructional Department of 
Head Wrightson produces steelwork 
for industrial constructions of all 
types, chemical, gas, iron and steel, etc. 


The lower photograph shows the 200 ft. 





Winder Tower built for the 


Rufford Colliery of the National 





Coal Board. 750 tons of steel were 
used in this construction. 

The illustration above shows the 
Sinter Plant Building constructed for 


Messrs. John Summers & Co. Ltd. 





HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRON WORKS THORNABY-ON-TEES 
LONDON JOHANNESBURG TORONTO SYDNEY CALCUTTA 
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HEPPARD ZINC SLAB CASTING MACHINES 


\ 


The high degree of success achiev- 
ed by SHEPPARD equipment in 
the Dollar Market, is evidenced 
by a further repeat order for a 
FOURTH Zinc Slab Casting 
Machine from the Consolidated 
Mining & Smelting Company of 
Canada Ltd., Trail, B.C. 


SHEPPARD'S have now supplied 
machines of similar specification 
to users in North America and 
Canada to a value in excess of 
200,000 dollars ! 


What more recommendation of 
SHEPPARD design technique and con- 
struction could one wish for ! 


BELGIUM ORDERS SHEPPARD ) 

ZINC SLAB CASTING MACHINE. 
SHEPPARD LATEST Recently, an order was received for a 
NEWS similar machine to the value of £12,000 from 


" _ - Societe des Mines et Fonderies de Zinc de 
SHEPPARD & SONS LTD. i BRIDGEND la Vieille Montagne, Balen Nethe, Antwerp. 


Tel.: BRIDGEND 567 (5 lines) ‘Grams: SHEPPARD, BRIDGEND 
IRONFOUNDERS HEAVY GENERAL STRUCTURAL AND MECHANICAL ENGINEERS 
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Strictly to Specification 


The selection of alloy for a given casting is influenced by design and foundry technique 
as well as by the physical properties required of the casting in service. Close co-operation 
between designer and founder is therefore desirable to determine the most suitable alloys 
and this must be effectively supported by regular checks of incoming materials and 


foundry melts to ensure conformity to specification. 


Aluminium gravity die 

casting used by Ransomes Sims 
& Jefferies Lid, 

in their MG.5 tractor. 


AVAIL roVaa me bVAllIt-um Mlealinste 


FOUNDERS IN ALUMINIUM ALLOYS 


YOMMLLLLLYULLLLLULULLLLLLU LULU LULL ULL LU LULU LULU LULL LU, 


SAND CASTINGS GRAVITY DIE CASTINGS PRESSURE DIE CASTINGS | FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
AP1I18 
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What do you do with your 


waste oil ? 


WELLS FILTERS enable , 


waste oil to be used 
with complete confidence 
many times over. 








The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 





C. WELLS &% CO., LTD 


A. 
P.O. BOX 5, MOUNT ST., HYDE, CHESHIRE 
Tel ;: HYDE 953 GRAMS : UNBREAKABLE HYDE 
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PJ. paints speed 


factory maintenance— 


The essential painting of factory plant and buildings presents 
special problems. Heavily soiled surfaces, corrosive atmospheric 
conditiens, difficulty of access and shortage of time are typical. 
Part of Pinchin Johnson’s service to industry is the provision of 
paints designed to speed and simplify this work, backed by a 
technical advisory department that will gladly offer suggestions or 

complete specifications on request. 


\ A finish of almost universal 
\ application and, _ therefore, 
Bs \ widely used in factory paint- 


ing, is FIGARO 2-star Durable 
Hard Gloss Paint. Full infor- 

‘ mation and colour range are 
assembled in this booklet for 
Ps sath Saar _———— the use of factory managers 
f ¥ and maintenance engineers. * 


Write for Booklet F.10 to your nearest P.J.branch. 


Pinchin Joh 

4 CARLTON GARDENS, LONDON. S.W.1. Tel.: TRAfalgar 5600 
Local Branches and Stock Depots: 

BRIGHTON, 1: LEEDS, 11: 

26-27 Elder Place. 123 Water.Lane. Leeds 24377 

Brighton 23739 MANCHESTER, 3: 

BRISTOL, 8: 22BridgeStreet.Blackfriars3800 

21 High Street, Clifton NEWCASTLE-ON-TYNE, 1: 

Bristol 33889 Pudding Chare. 

GLASGOW, C.2: Newcastle-on-Tyne 21919 

Ocean Chambers, SOUTHAMPTON: 

190 West George Street. 41 Lower Canal Walk. 

Douglas 3281-2 Southampton 23648 





BELFAST: 
DaltonBuildings, Dalton Street. 
Belfast 58643 
BIRMINGHAM, 1: 

King Edward's Place, 

Broad Street. 

Midland 1042-3-4 
BOOTLE, 20: 

72 Brewster Street. 
Liverpool, Bootle 2121 








Ai 
Reco TRADE m 


variety of fluids at pressures up to 2,000 p.s.i. They are 


fitted with ERMETO High Pressure Joint end connec- 
tions to suit N.B. pipe sizes from }” to 14”. 

Please write for catalogue giving full specification 
details of our complete range including shut-off, 


fine control, non-return, check and special application 


non-standard valves. 


Telephone: Maidenhead 2271-4 


) ay FTO High Pressure 


STEEL GATE VALVES 


ERMETO Gate Valves are recommended for use with a wide 


BRITISH ERMETO CORPORATION LTD. 


BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS. 
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BUT... 
the 
majority 
of 
people 
prefer 
to 
use 
LIFTS 
AND 
ESCALATORS 


manufactured 


& E. HALL Limited 
DARTFORD, KENT. 
Telephone: DARTFORD 3456 London Office: 10 ST. SWITHIN’S LANE, E.C.4. Telephone: MANsion House 9811 









J. 



















Ai 











Geo 
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It means that a large standard range of roller bear- 
ings, in different types and sizes, is available, together 
with expert advice as to the most suitable bearing for 
any particular application. 


Tt means that laboratory tests and reports ensure 
perfection in production and highest efficiency in 
operation. No problem is too large or small for the 
Salter R.B. Research Department. 


It means that quality of product is maintained at 
the highest level. At Salter, this is done by using 
the most modern production machinery and exacting 





inspection methods. Grinding the press tool for producing roller bearing 
cage-ends, This new jig-grinding machine is accurate 
to .0001" and grinds the tools after they have been 
hardened. Such accuracy in the tool making is 
obviously reflected in the precision and quality of 
the bearings we produce. 


SALTER complete Roller Bearing Service 

















M-W.413 











LARGEST POWER STATION 


1,200,000kW... and all PARSONS 


THE 


Dr TT 


Seemed 


The Hydro Electric Power Commission of Ontario, 


Richard L. Hearn generating station at Toronto 
‘when fully extended will be the largest power 
station in the world with all turbo-generators from 
one manufacturer. The first four machines to be 
installed are Parsons 100 MW type. These are now 
being implemented by the addition of four 200 MW 


IP yA) lt ss l) HV 5) turbo-generators| 





ENGINEER 


IN THE WORLD WITH ALL TURBO-GENERATORS FROM ONE MANUFACTURER 


Ty ee 


cross-compound turbo-generator 


Parsons cross-compound sets raising the station 
output to 1,200,000 kW. On these later machines the 
H.P. lines will run at 3,600 r.p.m., and the L.P. 
lines at 1,800 r.p.m., a single generator developing 
100 MW being coupled to each line.. 
1,800 lb/ins' Temperature 1,000° F. 


. Steam 
conditions, 
Reheat temperature 1,000° F. 





C. A. PARSONS & CO. LTD., HEATON WORKS, NEWCASTLE UPON TYNE, 6 











Artist's impression of a PARSONS 200 MW 
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SR—the new Sandvik 
Coromant treatment gives 
steels 50% longer life 





Corrosion invariably lessens the fatigue strength of drill steels and 
causes earlier breakages. The breakages start from corrosion craters 
and indentations, around which ever-widening areas of worn sur- 
faces are formed. (See picture of cross-section.) 

The main cause of corrosion is moisture—so effective protection of 
the steels against moisture during both storage and actual drilling 
eliminates corrosion and gives longer life to the steel. This protec- 
tion is given to Coromant integral steels by the SR treatment, a new 





exclusive Sandvik feature. 


PRACTICAL TESTS GIVE CONCLUSIVE PROOF 

The diagram on the left shows clearly that SR-treated steel rods have a 30°(—S0% longer 
working life than those of untreated steels. Figures are based on extensive practical tests, 
which resulted in an average drilling depth of 820 ft. for SR-treated steels as against 538 ft. 
for untreated steels, before rod breakage. 











160 standard alloy drill steel 
ry 80 £ ‘\ SR-treated standard drill 
0 fou \ steel with corrosion 
g a \ 
© ro \ dry 
£ (538’) (820’) 2 | stainless steel if NO SSorr rr 
6 | lining materia ~ — Le sa 
o- ” ——<— eae 
0 = 
:™ 7 o ia Witenes _ 
3 SR-TREATED STEELS by re 

si 7 -— wee 
20 & with corrosion 
(97) 4 SS SCPE ce © 2 a 
1330 260 390 520 650 780 910 104 10s 106 107 108 102 


















































drilled feet 























Cycles to failure 





HOW SR TREATMENT PREVENTS CORROSION 


SR treatment is a new method of surface 
protection developed by Sandvik. It pro- 
tects both the wall of the flushing hole and 
the cuter walls from corrosion by a thin 
but strongly adhesive layer. The fatigue 
properties of the steels therefore corres- 
pond to those valid under dry conditions. 
On the wall of the centre hole, usually 
subjected to water flushing, the SR layer 
is everlasting, and does not decrease the 
diameter of the flushing hole. This is a dis- 
tinct improvement on the old means of 
coating the centre hole with stainless steel, 
which lessens the diameter of the flushing 
hole, prevents full and effective flushing, 
and thus diminishes the drilling rate. 
Moreover, stainless steel has a lower 


fatigue strength than standard alloy drill steel. 
Sandvik Coromant drill steels have been closely de- 
veloped together with Atlas Copco rock drills. This 
drilling combination has for years been the mos! 
widely used in the world. 

Sandvik Coromant integral steels, extension steel : 
and detachable bits are supplied by Atlas Copco. Iti: 
the largest group of companies specialising solely in 
the development and manufacture of compressed ai” 
equipment. It embraces Atlas Copco companies or 
agents manufacturing or selling and servicing Atla: 
Copco equipment in ninety countries throughout the 
world. For further details of the equipment featured 
here, contact your local Atlas Copco company or 
agent, or write to Atlas Copco (Great Britain) 
Limited, Beresford Avenue, Wembley, Middlesex or 
Atlas Copco AB, Stockholm |, Sweden. 


Manufacturers of Stationary and Portable Compressors, 


Sttlas Copco 


Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. ae 
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“BROOMWADE” Tools 
Pay For Themselves 


Efficient and reliable tools will pay 
for their initial outlay. 

Don’t keep on grinding away unless 
it pays. 

If your grinding is to be efficient, fast 
and profitable, then you need a 
“BROOMWADE” Grinder. 

The type GR 3 “BROOMWADE” 
Grinder is capable of very fast cutting 
speeds on high tensile metals, steel 
castings, malleable iron and welds. 

For RELIABILITY, - EFFICIENCY 
and SPEED, this “BROOMWADE” 
Grinder is outstanding. 


- Would you like a demonstration ? 


IMMEDIATE DELIVERY 














MARINE 
WELDING & 
NUCLEAR 
ENERGY 


aa @@ 1 EXHIBITION 
OLYMPIA LONDON 
29 AUG -12 SEPT 1957 


AIR COMPRESSORS AND PNEUMATIC TOOLS 








VISIT STAND Ii 
YOUR BEST INVESTMENT es ere 
BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). Telegrams: “Broom”, High Wycombe, Telex. 
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Roll-Chock Washing Machine designed, 
built and installed at works of the 
Steel Company of Wales. 


with th e 


CURRAN DEGREASING * PICKLING 
AND WASHING MACHINES 


Not only in Great Britain, but in 
practically every country in the world, 
these CURRAN MACHINES are 
speeding production. Each 

plant is specially designed to conform 
to the manufacturers’ particular 
requirements. Every Curran Machine 
bears the Hall-Mark of thirty 

years’ experience in metal cleaning. 


THE CURRAN SERVICE 


A unique feature of the Curran Service 

is the supply of pretreatment com- 

pounds including Paint Strippers, Metal 
Surface Conditioners, Dewatering 

Oils, Detergents, etc. Thus equipment 

and compounds are available for all 
industrial cleaning. In addition, a technical 
staff are always ready to help and advise. 





Write today for complete catalogue 


EDWARD CURRAN ENGINEERING LTD 


TELE PRONE 





rom STEEL ROLL-CHOCKS and 


Roll-Chock in position for cleaning. — 


eee — Mly inal | 
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LOCOMOTIVE WHEELS 
; tothe smallest 
CLOCK PART 












— 






Locomotive Wheel and Components Cleani 
Machine installed at Caerphilly for Minis 
of Transport. 





Placing components in 
Machine for cleaning. 


Components emerging thoroughly cleanet 
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Degreasing * Rinsing Chromating and drying clock parts for Westclox Lie 


PROCESS PL 


prvision CARDIFF 


33644 


CARDIFF 


MANUFACTURERS OF DEGREASING & SPRAY PICKLING PLANTS FOR ALL PURPOSES) 
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Many steelworks 


carry out processes which use oxygen in hundreds of tons a 
day. Their needs can only be met by specially-built plant 
which produces oxygen of high purity cheaply and 
efficiently. 


er 50 years’ experience 
of manufacturing oxygen and gas separation plant lies 
behind the services of British Oxygen Linde. Our parent 
companies—The British Oxygen Company and Linde- 
Gesellschaft were founders of the Oxygen Industry and 
are still leaders in the design of oxygen and gas separation 
plant of every type and size. 


r experience is at your service — 
if you are thinking of installing oxygen or gas separation 
plant, be sure and consult BRITISH OXYGEN LINDE. Our 
advice is free, and your enquiries, however preliminary, 
will be welcomed. 
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you can't fool 
an engineer ... 





ABOUT DRIVES 








DICKROPE-PLUS 
Gives 334% more power 











DIXEL V-ROPE 
Industry’s Super Drive 











DICK’S ORIGINAL BALATA 
Still supreme 











(DIXLINK V-BELT 
Saves dismantling 


costs 





“ DICK’S BELTS AND ROPES 
TRANSMIT POWER MORE 
EFFICIENTLY AT LOWER COST ” 


V-BELTS AND ROPES. Dickrope-plus for high speed 
machinery and short centre drives gives up to 334% 
more power than standard vee belts. Dixel V-Rope 
for drives up to 2,000 h.p. will transmit more power 
with fewer ropes. It can be spliced endless with 
solution and rivets or with our ‘‘ Quickfix”’ bolts. 
Dixlink V-Belting is detachable and adjustable in a 
minute. Saves dismantling costs. Suffers no 
internal fatigue. 

GENERAL PURPOSE BELTS. Dick’s Original Balata 
gives powerful, economical transmission free from 
slip. Weatherproof, flexible and can be spliced 
endless. Dixylon, a new plastic belt, almost entirely 
eliminates the effects of centrifugal force. Dixit 
Belting is resistant to heat, acid fumes and humidity. 
Dixadd Belting is ideal for high ratio drives. Exerts 
less bearing pressure than any other form of trans- 
mission. Ruberix, a solid woven belt made from 
filastic yarn treated with latex and vulcanised. 
Has high coefficient of friction. 

Consult the DICK ADVISORY SERVICE if you have 
a design, installation, replacement or conversion 
problem. Every Dick Branch is technically staffed 
to give you a complete, prompt, power trans- 
mission service including maintenance. 

Head Office: 

GREENHEAD WORKS, GLASGOW S.E. 
Telephone: Bridgeton 2344 

Telegrams: ‘‘ Guttapercha ’’ Glasgow. 

Branches at: 

GLASGOW, LONDON, BRISTOL, BIRMING- 
HAM, MANCHESTER, LEEDS, NEWCASTLE, 
DUNDEE, BELFAST, DUBLIN, VIENNA & 
AMSTERDAM. 

Branches and Agencies throughout the world 
American Factory at Passaic, New(Jersey. 


BRITISH OXYGEN LINDE LIMITED 


BRIDGEWATER HOUSE, ST. JAMES’S, LONDON, S.W.I TELEPHONE: WHITEBHALL 1688 


R.&S. DICK, Ltd. 


POWER TRANSMISSION ENGINEERS SINCE 1885 
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Bailey’s new ‘G3’ pressure regulators supersede the 
highly successful ‘G2A’ series. Stronger con- 
struction and greater ease of accessibility for 
maintenance are special features of this latest series 
in the Bailey range. 


Pe 


on. 
an 


. 
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The three points where the most wear takes place have 
been replaced to provide more durability. Pilot valve 
tops are now of forged bronze or alloy steel and valve 
and seat materials are harder. 


SIMPLER MAINTENANCE 


Spring chambers, pilot valve assembly, and the separate 
pilot valve strainer are all easily accessible. 


EXCELLENT PERFORMANCE 

@ Close regulation within + 4 p.s.i. at low reduced 
pressures. 

@ Pressure rise only 1% of initial pressure under 
dead-end conditions. 

@ Remote reduced pressure supply pipe easily fitted 
for extra sensitivity, or for more even ne 
under special conditions. 
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Please write for leaflet giving full details. 


Bailey’ 
S VALVES 


Phone : Eccles 3487-8-9 Grams: Beacon, Eccles 





Aug. 9, 1957 
C f a / _with Bailey’s NEW Class G3 
’ Foster Pressure Regulators 


LOCKE’S PATENT 


GREATER DURABILITY ‘WATERLUTE } 


3% “Steam-Pressure Regula- 
tors and Reducing Valves 
for Steam and Water. 


3 These inventions are en- 
tirely without springs, 
Stuffing - boxes, Mercury 
and Tight Pistons.” 


This illustration, taken from 

Bailey’s 1888 catalogue, shows 
the first reducing valve 
produced in this coun- 
try. These valves were 
being manufactured 
by Bailey well before 
the Catalogue was 
published, and are in- 
dicative of the high 
standards maintained 
throughout the 
company’s 125 years. 





SIR W. H. BAILEY & CO. LTD + HEAD OFFICE AND WORKS: PATRICROFT * MANCHESTER 


London Office : 4 Domingo St., London, E.C.1. Phone : CLErkenwell 0791/2. SLUICE VALVES * REDUCING VALVES « TEST PUMPS * TURNSTILES 
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| Sheet Metal Workers oi 


Established 185 7 





Shown here is a magnesium alloy radio chassis and case 
manufactured to Admiralty specification. 

Argon Arc Welding is employed to give a clean flux-free 
weld devoid of distortion. 


We have modern plant 
and 100 years 
Experience which 







enables us to carry out 
a great variety of work 








and meet all needs. 




















SLEY ROAD - CROYDO! 
Telephone: CROYDON 2128/9 
























Well-equipped tool- 
room for the 
manufacture of the 
necessary tools to your 
designs or our own. 
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SULZER 


Gas Turbines, Axial and Radial Compressors 











One of two Sulzer 7,500kW gas turbines supplied 


to a Belgian steelworks, burning blast-furnace gas 





with two-stage compression of the combustion air 


and gas and generating electricity and furnace blast. 


HIGH EFFICIENCY + PRECISION CONSTRUCTION - ROBUST DESIGN 


. 





WIDE RANGE OF APPLICATION - SIMPLE REGULATION 








SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W,Cil 


+ 
SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK = MADRID -. CAIRO = RIO DE JANEIRO - BUENOS AIRES - VIENNA - KOBE. 
Representatives at :— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM ~ HELSINKI - ATHENS - ISTANBUL ~ ALGIERS - JOHANNESBURG ~ HAIFA - BOMBAY - KARACH! 
COLOMBO - SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ ~ SYDNEY - MELBOURNE ~ WELLINGTON . 












46 THE 


ENGINEER 


— ADVANCING 
. with e 


HOPE'S PATENTS 













Photographed by courtesy 
of British Crepe Limited. 


Fluvent Cubicle Type Switchboard recently 
supplied to British Crepe Ltd. 











Fluvent Power Pillars—fully 


described in publication PP1, 
available on request. 
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ENERGY DISTRIBUTION FOR 
TODAY'S CONDITIONS 


Energy Distribution for today’s conditions 


demands fresh approaches. The examples illus- 
trated are typical contributions by us to meet 
individual needs of widely different character. 














Aeroflex Unit Type Switch- 
board, arranged so that any 
of the four outgoing circuits 
can be switched to either 
side of the busbars. 


Parmiter Hope & Sugden 


MANCHESTER 12 


London: 34 Victoria Street, S.W.1. Glasgow: 5 Somerset Place, C.3 








Birmingham : 
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39/41 Carrs Lane, 4 
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PROMPT AND RELIABLE SERVICE 


ELKINGTON BROS. 
227, BELGRAVE ROAD, BIRMINGHAM, 12 























AT APPLEBY-FRODINGHAM STEEL WORKS 


The conveyor belt shown above is one of five 
installed by us at the Apnlehy-Frodingham Steel 
Works where it handles 28,000 tons weekly of hot 
screened sinter at an estimated temperature at 650 F, 
operating 308 ft. centres and at a 7 gradient 

This Turner Super Heat-Resisting Belt, designed 
specially for this punishing work, has more than doubled 
the average belt life obtained previously. 

If you have a hot conveying problem the advice 
of our technicai staff is freely at your disposal 


(Photograph by courtesy of the Appleby-Frodingham Steel 
Company) 


. 


2 


TURNERS 


HEAT RESISTING CONVEYOR BELTING 


AT STEWARTS & LLOYDS, WELLINGBOROUGH 

This conveyor installation is part of a unique process 
evolved by the Wellingborough Iron Co. Ltd. for use in the 
production of pig-iron. Granules formed by the fragment- 
ation of molten metal by high pressure water jets fall on the 
belt of an inclined conveyor partly submerged, inclined in 
8 feet of water. The heat of the granules, estimated at about 
750°F, combined with a very severe abrasive action, provides 
a searching test for any belting, but the Turner Super Heat- 
Resisting Belt specially designed for this job has success- 
fully operated under these conditions. 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER F THE TURNER &® NEWA 
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The Boiler 


that has won outstanding reputation 
: throughout 





for its 
pronounced 
advantages 
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°o 
79-81 lo EFFICIENCY 
has been obtained on the Fraser Water-Tube 


Boiler, without use of economiser or air 
heater. 


‘RASE 


WATER- TUBE 


OILE 


Full illuserated details free on request. 


FRASER & FRASER LTD. 


BROMLEY-BY-BOW/, E.3. 
Telephone: ADVance 3266 (4 a 
Telegrams: Pressure, Easphone, London 








Foe rene ates ae ea 










a Leading 


RERSSS = ats soa 


manufacturers of 


| chemical 
lant | 


— 





Roe es 





Welded plant in stainless 
steel and copper : — 











SOLVENT RECOVERY 
STILLS 


DISTILLATION PLANT 
EXPANSION JOINTS 
AUTOCLAVES 


SESS Ss 


e 
ESSENTIAL OIL STILLS 


: | 

PROCESS PLANT = 
FOR FOOD & CHEMICAL | 
INDUSTRIES | 


JOHN DORE & CO.LTD. j}; 
31-39 Bromley High Street, I 
Bromley-by-Bow, London, E.3. 
*Phone: ADVance 3421 & 2136 
t 
t 
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GET A £ QUOTATION 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Hundreds in hand— 
thousands in service. 


BROTHERHOOD 
COMPRESSORS 


Air, Gas, and Refrigerating. 


The widest range in the British - 
Empire— made to suit your 
requirements. 


Thousands in service. 


BROTHERHOOD 
GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Scores in hand, hundreds in 
service. 


BROTHERHOOD 
REFRIGERATING PLANT 


Ammonia, CO,, Freon, Methyl, 
Chloride, SO,. Wide range— 
single and double acting—one 
or more stages. 

Made to measure for special 
duties. 


BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US ? 


We shall be pleased to investigate them confidentially 
without commitment 


VOTHERHOOD | 


COMPZESSOR E POWER PLANT SPECI/ALISTS FOR NEARLY A CENTURY 
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 @dQre@ more secure 


fit if forget if 


‘TEXROPE’ V-BELT PULLEYS| 





FRANK WIGGLESWORTH & Co Ltp. 


SHIPLEY YORKSHIRE 


























STANDARD’S]| 
TRIPLE SEAL 


PISTON RINGS 








EFFECTIVELY SEAL THREE FACES 
Eliminate. by-pass, Restore compression, Maintain full power, 
Function until bore of cylinder is worn by as much as 1%. 


THE 


STANDARD PISTON RING % ENGINEERING <-::: 
cavers reeiney. DON ROAD, SHEFFIELD, S02. suerneio 


42076-7-8 (three lines). 
London Office: Walter C. Jones, M.I.Mech.E., M.I.Mar.E., 57-58, Gresham House, Bishopsgate, E.C.2 
(London Wall 4981) 
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THE GENERAL ELECTRIC CO. LTO., MAGNET HOUSE. KINGSWAY, LONDON, W.C.2 
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Tomorrow’s problems were solved yesterday 


55 ‘Absolute’ 
Air Filter 


The problem of producing man-made 
satellites to circle the earth has been solved 
only by past research into gravitation 
and rocket propulsion. 

Similarly the new filters demanded by new 
industrial developments are immediately 
made available by Vokes only because 
of their tremendous background of know- 


VOKES LIMITED - 


ledge and experience. Vokes filters for 
cabin pressurising systems in high flying 
aircraft may pave the way for filters for 
space ships... for in this as in so many 
applications, the problems of tomorrow are 
solved by foresight and by the inherently 
sound filtration principles developed during 
the years gone by. 


GUILDFORD : SURREY 


LONDON OFFICE: 123 VICTORIA STREET, WESTMINSTER, S.W.1 


Vokes (Canada) Ltd., Toronto + Vokes Australia Pty. Ltd., Sydney - 
PIONEERS OF SCIENTIFIC FILTRATION 


Represented throughout the World 


v260 




















CORRUGATED 
AND FLAT 


GALVANIZED 





SHEETS 
Hot dipped, with 


a heavy coating 


of spelter. 





Made by pioneers 
of the 


coated sheet industry. 





RICHARD THOMAS 
& BALDWINS LIMITED 


HEAD OFFICE: 47 PARK STREET, LONDON, W.1 
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PLANT 
Rolling Mill 
Motors for 
Steelworks 








MOTORS 
150 hp Type 
MDX motors 





| | SWITCHGEAR 


Type AIR 
Switchboards 
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Paradyne arc 
Welding sets 


IN STEELWORKS ‘as in every sphere of 


Industry, Metropolitan-Vickers are in the forefront of 


Electrical progress. Many advances in the design of drives 


rele] pate) Gacl .¥5} : ; Sue 
0 aa and controls for use in steelworks, owe their origin to the 


Boards for Centralised 





research, enterprise and experience of this great organisation 


[@relalaae)| 


X-RAY METROPOLITAN -VICKERS 


EQUIPMENT ELECTRICAL CO LTD - TRAFFORD PARK © MANCHESTER. 17 
For all industrial 
applications. 


An AES. Company 
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The English Electric— Babcock and Wilcox — Taylor Woodrow 
Atomic Power Projects 


require 


EXPERIENCED 
ENGINEERS 


to prepare orders and specifications and liaise between the design departments and 


various works manufacturing equipment for 


ATOMIC POWER STATIONS 


Previous experience of handling contracts either with consultants or manufacturing 


companies in one or more of the following fields is essential. 


Large steam turbines. 


Steam Turbine auxiliaries, pipework and 
circulating pumps. 


Large Electrical Rotating Machinery. 


Switchgear and cabling. 


Applicants should write, giving full details of qualifications and experience to:- 


CENTRAL PERSONNEL SERVICES, 336/7 STRAND, W.C.2. quoting Ref:- E 1800M 
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CLYDE-BOOTH CRANES _ 


C.C.B. 73 tons overhead travelling cranes; a shipyard installation _ ae 











v 





| ee ee ee ae Ya 
ee ne VP ins t Oia 
sO Ny as 
FAA SK AS eee Se 
a Ne ges ope ee E/N, | 


-o 


GREE. 

AXTY 
| cael : be rT 
Sas Ate eS OLAS tac - ea 1) AY AE“! 


z > 
7 aS aad, ae as 
» BE ee — ae  t j ies” ot 


oS ASS 
RI7IN\I/ TS 


— 


. 
= fe 4a eee ee. cee 
ae ee 


\IZI\I7 TS 


b : 
1 Aw Ak w o 






Salient Features of 
Clyde-Booth Design....... , 2 


HOISTING BARRELS... 


Barrels up to 36 inches diameter are made from seam- es 
less hollow steel forgings with one end left solid and the 
other end necked down to enter gear box. 

C.C.B. forged steel barrels have these advantages: 

@ Greater strength and less weight throughout. 


@ Guaranteed concentricity—barrel in balance. 


@ Driving gear bolted direct to flange on barrel avoids 
transmitting drive through keyways. 





Solid-drawn steel 
Hoisting Barrel. 


@ Deep flanges safeguard rope against leaving barrel. 








@ Virtually unbreakable. 

















CLYDE RII 











CLYDE CRANE & BOOTHLTD Clyde Crane & Engineering Co., Joseph Booth & Bros., 
: . MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Inco rp ord tl n g Telephone: Motherwell 354/5. Telegrams; ‘‘ Clyde,’’ Motherwell, Telephone: Pudsey 3168, Telegrams : ‘‘Cranes,’’ Rodley. 
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BM hieeiicyi Mi. for roller gear of quality 













We design and manufacture :— 


e Equipment for Coke Ovens, Blast 
Furnaces and Open Hearth Plant. 


e Rolling Mills for Ferrous and 
Non-Ferrous Industries and Roll- 
ing Mill auxiliaries. 


e Plate work, Pressure Vessels, Bed 
Plates, etc. Designers and Manu- 
facturers of Special Equipment for 
the heavier industries. 


We shall be glad to quote against your 
requirements and specification of any 
of the above equipment. 


Roller Gear for 48 Mill 
Rollers, solid forged, diameter s 
24", weight II tons each 





Photograph by kind permission of The English Stee! Corporation Ltd. 





B. THORNTON LTD, | ENGINEERS & CONTRACTORS 


TURNBRIDGE - HUDDERSFIELD Telephone: 7541/2/3 























SEE 


COMPANIES LP 


ROTHERGLOSS 
BLACK RESIN PAINT 


FOR PROTECTION OF 


ALL STEELWORK 








Enquirses to: 
UNITED COKE & CHEMICALS CO. LTD. 
(Sales Dept. 156) 34, Collegiate Crescent, Sheffield 10. 


CHEMICALS FROM COAL Telephone: Sheffield 63025 Telegrams: ‘Unichem,’ Sheffield, 
R6 
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Guides are made of Ferobestos 


SURFACE TABLES 














GRADE ‘A’ GRADE ‘B’ 
ait, “0.0001 Sane gage Meg — planed finish accurate to 


| in.—0.003 in. according to 


a mean true plane over whole : 
size. 


surface according to size. 
Sizes up to 4’0" x 2’0” have three-point support 
Sizes 4'0"x3'0" to 6'0’x4’0" have five-point 
adjustable support. 8’x3’ to 12’xé6’ have 
six-point adjustable support. 
Our grade ‘A’ tables conform to B.S.S. 817-1938 
in all respects. 














BRITISH MADE BY :— 


WINDLEY BROS. LTD. 


CROWN WORKS, CHELMSFORD 
ENGLAND * PHONE:—CHELMSFORD 2224 


























GRAFTON 
_CRAN ES 


GRAFTON CRANES LTD. ak 









POI REE 
a Rs 5 


A glance at these unique The versatility of Ferobestos, an 
advantages shows why more and more asbestos-reinforced plastic material, VULCAN WORKS 
engineers are specifying Ferobestos. opens up an extremely wide range ’ 


BEDFORD. 
Established 1880 


of engineering applications. 


great physical strength As well as guides these include:— 











high strength to weight ratio Bushes 

high temperature resistance Coupling Discs 
low moisture absorption Bearings 

good chemical resistance Gears and Rollers 
high wear resistance Piston Rings 

good electrical resistance Wearing Slippers 
high dimensional stability Mounting Pads 
low coefficient of friction Compressor Blades 


Thrust Washers 


Ferobestos can be supplied from 





stock in sheets, rods and tubes. Ferobestos is available in a number 
Special mouldings, where quantity of special grades including silicone 
justifies the cost, can be made to impregnated for greater heat resistance 
order. Write for fully detailed and graphite impregnated for more 

and illustrated leaflets. efficient lubrication. * 


J. W. ROBERTS LTD 


FEROBESTOS DEPARTMENT 
Chorley New Road, Lostock, BOLTON Telephone: Horwich 840 
Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS 


A Member of the Turner & Newall Organisation 





* 
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This NEW 
Azoflex Model E AO | daiaiaiaiiitne 


that prints, develops 





and delivers the 


brings A-U-T-O-M:A-T-1-O-N- << pp siete 


drawing office sheet 


to the Drawing Office _ 


A single operator can handle the machine which 
automatically cuts, counts, develops, prints and 
stacks as many copies as required with the master 
copy remaining in the same condition as when it 
went into the machine. 



























It requires no darkroom; there are no unpleasant 
fumes and it takes up relatively little space. 


Used continuously it will pay for itself by the 
economy in material cost alone, due to its ability to 
work from roll material rather than cut sheets. 


The unique Azoflex range of diazo materials, 
developed by Ilford, enables the Model E.50 to be 
used for the reproduction of opaque and double-sided 
originals, in addition to standard drawing office 
translucent masters. The Model E.50 is only one of 
the range of Azoflex machines designed to assist 
and provide economies in modern drawing office 
reproduction practice. For details of the full range 
of Azoflex machines and materials write or telephone: 


Ilford Limited, 

Azoflex Sales Department, AZ12H, 
104 High Holborn, London, W.C.1 
Telephone: HOLborn 3401 





See it on Stand No. 4 BB, Empire Hall, 1st Floor, at 
the Engineering, Marine, Welding and Nuclear Energy 
Exhibition, Olympia, August 29th — September 12th. 





} LFOR p Azoflex 
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PHOTO-PRINTING MACHINES AND MATERIALS 
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Switchgear specialists 
with a worldwide 
reputation 


AIR-BLAST SWITCHGEAR ' 
SMALL-OIL-VOLUME SWITCHGEAR hig 


OIL-BREAK SWITCHGEAR 





AIR-BREAK SWITCHGEAR 
FLAMEPROOF SWITCHGEAR 
Manufacturers of: DISTRIBUTION SWITCHGEAR 
CONTROL EQUIPMENT 


PROTECTIVE GEAR 





r The 
A.C. COMMUTATOR MOTORS oa 
bot 
pay 
ARC-WELDING EQUIPMENT ve 
f 
is ¢ 
ELECTRICAL ACCESSORIES 
oth 
R ry the 
HEBBURN °* COUNTY DURHAM + ENGLAND 








57 | Aug. 9, 1957 THE ENGINEER 59 


Yy Uff 
Yj Med 


Photograph 
by courtesy of 
British Railways 
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Is this a good 


120 HOLES BORED and 120 coach screws 
driven home in every hour’s work—with only 
two men and a daily operating cost of only a 
few shillings. The John Bull Coach Screwing 
and Sleeper Boring Equipment bores through 
any sleeper in 4 to 10 seconds, according to 
thickness, and drives home a coach screw to the 
exact tightness required in the same time. 


THE ADVICE OF SEVERAL RAILWAY ENGINEERS of 
British Railways was taken in the design of the 
versatile John Bull power unit. This is a portable, 
petrol-driven, completely self-contained power - 


hour’s work for sixpence ? 


attachments it adds speed, efficiency, and economy 
to a wide variety of track maintenance operations. 


IN JUST A FEW MINUTES the Coach Screwing and 
Sleeper Boring attachment can be fitted and ready 
for use. Strength and lightness are well combined 
in this equipment: constructed of high grade steel 
and light alloys the whole unit weighs only 
110 Ibs. and can be carried and operated easily 
and constantly by only two men. The operators’ 
safety is guaranteed by the: enclosing of all moving 
parts within the lightweight, but robust, tubular 
frame. The [special adjustable slipping clutch 
eliminates the risk of over-tightening and of 


source. With its four easily fitted and changed bursting the wooden ferrules.. 


JOHN BULL 


PETROL DRIVEN RAILWAY TRACK 
CONSTRUCTIONAL AND MAINTENANCE EQUIPMENT 


For further information, |, HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, EASTBOURNE 


please write to— TEL: EASTBOURNE 1179 GRAMS AND CABLES: HOWMATIC, EASTBOURNE 








FOR THE REGULAR AND CONSISTENT FEEDING OF 
ONE OR MORE CLAYS, SHALES, SAND, COKE ETC. 
IN CONTROLLED AND PROPORTIONATE AMOUNTS. 


The IVO Hydraulic Box Feeder has a rectangular hopper with as many adjust- 
able gates as required. Its sides are tapering towards the top and rear. A very 
substantial slatted steel conveyor supported on 3 rollers over its width forms the 
bottom. This conveyor is propelled by means of a ratchet drive. The driving 
pawl being attached to the end of a hydraulic ram, the stroke speed of which is 
teadily adjustable by means of a simple hydraulic control lever. 

A mixing shaft with prickers or knives is provided at the output end and this 
is also operated by means of double-acting hydraulic ram. The whole of the 
hydraulic driving gear and its electric motor are entirely dust and 
weatherproof and self contained. Damage or breakage of the conveyor or 
other moving parts is impossible since in the event of an overload or jamming, 
the pressure release valve will lift and unload the hydraulic system and the 
conveyor etc. will stop till the jam or obstruction has been cleared. 


ivO 


, , 








Hopper sizes from 

15’ to 30’ x 4’ x 2’ 6’ 
approx ; hourly feed 
capacities, infinitely 
variable from nothing - 
30 cubic yards per hour. 


The purpose of this machine is to 
provide under most arduous con- 
ditions a regular and reliable 
feed of one or more materials to 
the processing machines of the 
heavy clay, ceramic, cement and 
many other industries. 


ENGINEERING & CONSTRUCTION CO. LTD., LONDON, W.I2 
Telephone : SHEpherds Bush 4382/5 (4 lines). 
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Individual machine applica 


Two small Model 70A (assembled) Self-contained Dust 
Collector Units, complete with exhaust fans and power 
operated tube shaking mechanism. 


These collectors are in operation at Messrs. High Duty 
Alloys Ltd., Redditch. 


TILGHMAN’S LIMITED DUST AND FUME CONTROL DIVISION 
BROADHEATH ALTRINCHAM CHESHIRE 


(A member of the Staveley Coal & Iron Co., Ltd. Group) 


LONDON OFFICE: 1 Chester Street, $.W.1. 

AGENTS : MIDLANDS: R. J. Richardson & Sons Ltd., Commercial Street, Birmingham 1. 
SCOTLAND: Balbardie Ltd., 227 Bath Street, Glasgow C.2. 110 Hanover Street, Edinburgh 2. 
NORTHERN IRELAND: W. E. Stewart, 16 Sussex Place, Belfast. 
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MECHANICAL HANDLING PLANTS 
AND CHAINS : 





EWART CHAINBELT 
CO LTD: DERBY-:ENGLAND 


Swing Tray Elevator 
Telegrams: CHAINBELT, DERBY L 
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A job for... 



















ANDRE uwicu oury 


EXPANSION PIECES 


The installation of Andre rubber expansion pieces in main 
circulating pipes completely eliminates stresses and strains 

set up by linear expansion and contraction due to temperature 
changes. In addition they absorb destructive vibration, reduce 
the transmission of noise, compensate for misalignment and 
protect against damage from shock. 

Andre expansion pieces are designed to accommodate working 
pressures up to 150 p.s.i. depending on size. They are also 
suitable for conditions of complete vacuum. 

They are available in a range of sizes from 2-60 ins. diameter 
for use with British and American standard pipework. Flexible 
faring pieces and fireguards are also available. 






' Andre Rubber Expansion Pieces are suitable for: 


@ Sea water. @ Some organic acids. 
@ Mineral and vegetable oil. @ Many other chemicals. 
@ Hot air. 
@ Weak mineral acids. a 
@ Corrosive gases at temper- 
@ Caustic and other alkali atures between minus 35°C 
solutions. and plus 100°C. 





ANDRE RUBBER 
COMPANY LIMITED 
(A SILENTBLOC COMPANY), 
KINGSTON-BY-PASS, 
SURBITON, SURREY 
Telephone: Elmbridge 6580/3. 
Telegrams: Andre, Surbiton 
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Se fice ‘ ipsa te 
‘Kynal’ treadplate installed in the Hull factory of Premier Oil and Cake Mills Ltd. 
Contractors : Messrs. Brogden and Wilson Ltd., Scarborough. 
















‘Kynal’ aluminium alloy treadplate combines mum foot comfort. With ‘Kynal’ treadplate, 
a pleasing appearance with durability and I.C.I. Metals Division puts you on a firm 
lightness. Its safe non-slip surface is so con- footing in factories or public buildings, on 
structed that liquids drain rapidly away and engine room floorings, catwalks, manhole 
—an important point where the entire flooring covers, steps, kick-plates, elevated gang-ways 


consists of treadplate—is designed for maxi- and overhead crane platforms. 


‘KYNAL’ TREADPLATE 


Made by specialists in aluminium for specialists in construction 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 
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SHEET METAL WORK 


At our works near Swansea we undertake a complete range of 
sheet metal work including press-work, assembly and welding, 
backed by the design and manufacture of press-tools and jigs. 
PRESSWORK 
We have presses with bed-areas up to 82” by 46” and up to 73” deep. 
In addition we have a range of press-brakes and other plant for dealing 
with sheet metal. 
WELDING 
We weld by oxy-acetylene, argon arc, and electric arc processes; also 
by projection, spot and seam resistance welding. 
GALVANIZING AND OTHER FINISHES 
We are well equipped for hot-dip galvanizing our sheet metal work, 
or can finish by dip or spray painting, stove baked. 


We are fully equipped to undertake large scale development 
work and manufacture, and invite enquiries 


Richard Thomas & Baldwins Ltd 


CWMFELIN PRESS & FABRICATING WORKS, SWANSEA - SWANSEA 54141 (ge 
HEAD OFFICE: 47 PARK STREET, LONDON, W.! - MAYFAIR 8432 
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FIT THE COVENTRY DCUMC 


steel roller chains as a replacement for malleable chains on slow 
speed drives and light conveyors on all kinds of machinery and plant 
where operating conditions are bad and the chains are not enclosed. 


Write for Catalogue Ref. 116/101 for full details, dimensions and prices. 


a runs easier 


a lasts longer 


, works better 


waste from previous washings, The Coventry Mark 5 chain on this wash- in coke dust, The Coventry Mark 5 chain 


bowl carrier is still giving trouble-free service after over three years’ ou Oe Ceavigor handeeas delus cantine- 


In continuous contact with wool saturated in cleaning fluid, containing Working without lubrication and covered 
ally handles 90 tons of coke per day. 
continuous service. 


whatever the weather its a fine chain! 


T30)0) |= RENOLD CHAINS LIMITED - MANCHESTER 
re 
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Photograph of a recently completed 
Ward-built installation at Colvilles’ 
new Ravenscraig works, by permission 
of Messrs. Colvilles Ltd. 





By WARDS 


For over 60 years Wards have been building sidings. Backed by the resources of the 
WARD group of companies, Rail Department’s facilities enable the carrying out of J 
contracts of all sizes simultaneously, irrespective of location. 


ALBION WORKS - SHEFFIELD ~ 
TH PHONE 26311 (22 lines) * GRAMS ‘FORWARD < SHEFFIELD ' Tel 
OS. W. WARD LTD } ionvon orrice: BrettENHAM HOUSE 
LANCASTER PLACE : STRAND : WC2. PHONE TEM 1515 r 
SC.48 ce 
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Fuel Efficiency 


Hodgkinson offer two types of 
mechanical stokers for firing shell . 
type and small water tube boilers. 
They are both SMOKELESS. 

Firstly, the ‘‘ Low Ram ”’ Stoker of 
which there are many thousands 
at work throughout the world; 
secondly, the Chain Grate Stoker. 
Both of these will burn efficiently 
low grade fuels of all N.C.B. rank 
numbers. These machines are 
individually designed for each 
application. 


Stoker rental Scheme available 


LOW RAM 


STOKER 











CHAIN GRATE 


STOKER 


Delivery priority for oil to coal conversion 





JAMES HODGKINSON 
(SALFORD) LTD 


Brettenham House, Lancaster Place, 
Strand, London, W.C.2. 
Tel: Covent Garden 2188 


Ford Lane Works, Pendleton, 
Salford, 6, Lancs. 
Tel: Pendleton 1491 
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Do you KNOW ? 





THE AEROSOL-TURBO? 


—a new humidifier which has already proved of immense 
value to many industries from Textiles to Tobacco. The 
Aerosol-Turbo gives trouble-free, controlled humidification, 
without wetting or water tracking. May we demonstrate 
this machine at your premises? 





THE UPBLAST? 
—an ‘all-year-round’ roof unit—the most powerful venti- 
lator ever devised for the dispersal of fumes and vitiated 
air. Air movements range from 2,000 to 27,000 cu. ft. 
per minute. When not in use, the automatic stainless steel 
shutters keep valuable heat in and the elements out. Full 
details are available on request. 


Do you know that Walkers are here to solve all your 
air treatment problems? 


P M WALKER & CO 





(HALIFAX) LTD 


Alexandra Works Hopwood Lane 
Halifax Tel: 3742-3 


Manchester Royal Exchange 
Pillar C 9 Fridays 
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MANVERS CENTRALIZATION SCHEME: Pe ee 


From the top of the newly constructed Coal preparation plant: 
a small section of the immense network of railway sidings. 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of Iron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 


Eagre’s skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. : 





WORK BEGINS AT CADEBY: 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 
miles of Sidings are now in progress 
at Cadeby Main. 


"For a complete Track Service 


In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 


< 
Photograph by courtesy of National Coal Board 


worked continuously during the past ten years DESIGN 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large SUPPLY 


Power Station Projects for the Central Elec- 
) INSTALLATION 


tricity Authority. 


Whatever the magnitude of your siding requirements, be sure to consult 


EAGRE CONSTRUCTION CO. LTD. 


East Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 451} 


: 








Photograph by courtesy of National Coal Board 








@D No. 2 SIZE FLANGE 
MOUNT-ED AIR AND/OR 
CARTRIDGE OPERATED STARTER 
MOTOR FITTED TO A MEADOWS 
27.5 kVA PORTABLE GENERATOR SET 
SUPPLIED TO THE MINISTRY OF SUPPLY. 



















_— 





CHEQUERS BRIDGE’ GLOUCESTER ‘ENGLAND 


TELEPHONE: GLOUCESTER 24021-2-3 - TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER” 
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Miniature 
Micro 
Switches 





THE a SPECIALISTS 


BURGESS PRODUCTS I LTD 
MICRO SWITCH DIVISION 
DUKES WAY, pte eo eigen ae i} 
Telephone: L 
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69 











































One of the latest of the many railway electrification schemes 
(Conductor Rail and Overhead Systems) 
for which Bullers have supplied insulators and fittings 
during the past 50 years. 














Published by courtesy of the main contractors 
Messrs. British Insulated Callenders Construction Company Limited 










SCHEMES SUPPLIED 








British Railways (conductor rail, overhead AC & DC) 
London Passenger Transport Board (conductor rail) 
Argentine Railways (conductor rail) 
Brazilian Railways (overhead) 

Bolivian & Chilean Railways (conductor rail) 
Indian Railways (overhead) 

New South Wales Railways (overhead) 

Polish State Railways (overhead) 

South African Railways (overhead) 
Victorian State Railways (overhead) 




















BULLERS LIMITED 


MILTON «© STOKE-ON-TRENT +: STAFFS 






Phone : Stoke-on-Trent 21381 (5 lines) 
Grams and Cables : Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS. Phone: Tipton 1691 


London Offic: 6 LAURENCE POUNTNEY HILL, E.C.4 Phone: MANsion House 9971 
Buse 
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“SHONE EJECTORS 
in Cast-Iron Tubbing 











In bad or waterlogged ground where 
great difficulty would be experienced 
in securing a watertight brick or con- 
crete chamber, it will pay you to 
specify “SHONE” Ejectors in Cast- 
Iron Tubbings. Consisting of flanged 
plates bolted together the tubbings are 
watertight and give easy access to the 
Ejectors for inspection. 


“ CLEARWAY ” 
PUMP 
VERTICAL TYPE 
Any matter which can enter 
the suction pipe will be passed 
through the pump without fear 
of clogging or choking or of 
the use of knives or cutters. 
The impeller has two balanced 
full-way passages and in motor 
driven vertical pumps the 
impeiler can be dismantled 
without disturbing the motor. 
Available in horizontal or 
vertical types for any kind of 

drive. 
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HUGHES & LANCASTER LTD. 
ENGINEERING WORKS, ACREFAIR, WREXHAM, 
DENBIGHSHIRE Telephone: RUABON 2102/3 

London Office: 9 UPPER BELGRAVE STREET S.W.1 

Telephone: SLOANE 8172/3 












A MEMSEe OF THE BUTTERLEY: Gaver 
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Black Kite at Redruth 


Climax of Redruth Cornwall, chose black Tufnol panels made from Kite Brand for 
their heavy duty switchboards. 

Tufnol Kite Brand sheet combines high grade electrical insulation with mechanical 
strength. It has a tensile strength of 20,000 lb. per square inch and to chip it is almost 
impossible. 

Tufnol can be drilled, tapped, routed, sawn or turned with all the normal engineering 


tools. Write for further information on this modern material. 


* CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. 








TUFNOL 


REGISTERED TRADE MARK 








TUFNOL LTbD ° ele ROR Ty BARR BIRMINGHAM y ey 
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With almost a Century of 
pumping expcrience to 
their credit, Tangyes 
Limited are able to offer 
a ready answer to most 
pumping problems. 


TANGYES 





BRANCH 





HOUSES AT 


LIMITED, PUMPS DIVISION, SMETHWICK, BIRMINGHAM, ENGLAND. 


\. \K | 


LONDON MANCHESTER NEWCASTLE AND GLASGOW 





AD. 
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Water treatment problems come in all shapes « size 


For more than fifty years Paterson have been solving a 
multitude of water treatment problems, some for municipal 
undertakings, others for industry, many for organizations 
abroad. Not all these have been straightforward, and only a 
few have resembled others. But they all had in common a 
demand for a solution that combined absolute efficiency with 






SF 


...to be solved by Pe e 





utmost economy. With these ends never out of sight, Paterson 
have produced plant to treat water for use in as many ways as 
could conceivably be needed. Softening, filtering, clarifying, 
purifying — Paterson plant does all this, and much more. 
That’s why, whatever the shape or size of your water treatment 
problem, it’s certain... 
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ANSWERS AND QUESTIONS AT LONDON AIRPORT 


The committee of officers of the 
Ministry of Transport and Civil Aviation, 
of the Air Ministry, and of the airline 
corporations which, between October, 
1955 and April last, considered the 
development of London Airport, has con- 
fined itself mainly to the-particular ques- 
tions listed in its terms of reference. It 
recommends principally that the passenger 
handling still taking place in the North 
terminal be transferred to the central 
area, that the passenger buildings have 
** fingers ” to give covered access to parked 
aircraft, and that one and, possibly, both 
the existing NW/SErunways be abandoned 
to allow extension of the centre. These 
recommendations are no more than con- 
sistent with the original wise decision 
to site the buildings within the runways. 
This arrangement minimises taxying, an 
advantage dear to the jet aircraft, and it is 
only reasonable to arrange the buildings 
to obviate the “so near and yet so far” 
gap which the passenger has to cross 
by bus to reach the apron. The 
committee’s study of the runway require- 
ments is engrossing, and affords an 
enlightening example of the changed 
demands upon aerodrome layout resulting 
from advanced aircraft performance. By 
raising the tolerable crosswind component 
to 18 knots, instead of the 10 regarded 
as the’ maximum permissible by the 
original Advisory Layout Panel, an avail- 
ability of 99-86 per cent can be envisaged 
with only two runway directions! It is 
tempting to wish that the introduction 
of advanced aircraft had proceeded swiftly 
enough for the possibility of reaching 
the 1.C.A.O. recommended usability of 


95 per cent without a pair of runways in 
the NW/SE direction before the original 
R.A.F. runway of this orientation was 
covered by the central buildings and 
replaced by the existing pair. While a con- 
vincing case has now been established for 
the withdrawal of the new 5823ft runway 
No. 4, we cannot but question the wisdom 
of the suggestion that runway No. 6 might 
also be abandoned. For the increased per- 
missible crosswinds mean that the occa- 
sions on which a NW/SE runway would be 
conveniently usable have increased even 
though those on which it must be used 
have decreased ; and a 7570ft by 300ft 
runway is not lightly to be discarded by 
even the best endowed airport! It is 
somewhat surprising that the committee, 
recalling the discussion by the Layout 
Panel of tangential schemes, did not con- 
sider extending NE/SW runway No. 7, 
across the Duke of Northumberland’s 
River, towards Stanwell Place, to allow that 
part of it which contributes to the hexagon 
surrounding the central area to be closed. 
The existing length of 6260ft could prob- 
ably be recovered by such an extension, 
while the closed part would usually be at 
the starting, not the stopping, end ; by 
comparison with the proposals for No. 4 
it can be seen that the “closed” end would 
become a taxyway rather than an aircraft 
stand, and could presumably be held 
clear for an emergency. 

That the deliberations of the committee 
were so circumscribed is, no doubt, to 
be traced to the fact that, in its judgment, 
the air traffic control problem prepon- 
derates over all others. Because the com- 
mittee visualises no more than forty land- 


ings and forty departures in a peak hour, 
it finds no need to discuss the fact that 
propeller-driven machines will want to 
turn off after a fraction of the landing 
run of a jet, or that the jet will demand 
clearance to take off with no delay once 
it has started its engines. These and 
many other factors must be under con- 
sideration by the Minister of Transport 
and Civil Aviation, whose _ greatest 
problem in this context is the future 
international fare structure. The issue 
facing the International Air Transport 
Association is whether the customer shall 
pay a higher price for higher speed, or 
whether propeller and jet aircraft shall 
levy the same fares for the same class of 
transport. The nations of the Old World, 
having already built turbo-prop machines, 
will naturally strive for an opportunity to 
sell their seats in competition with the 
faster and (internally) quieter jet airliners 
from the New World. Just one of the 
many issues pending on the eventual 
decision is seen here ; if no differential 
is introduced, British European Airways 
might be forced to fly such machines as 
the “Comet,” despite Lord Douglas’s 
exposition of the economic superiority 
of the turbo-prop and the widespread 
objection to the noise of jet engines, with 
the result that the runway requirement, in 
terms both of length and time occupied, 
would be raised severely. 

The Minister must also be aware that 
the term “ London Airport” is liable to 
mislead. With the reduced need to land 
at, say, Gander, and the increased demand 
for expensive ground facilities, there will 
be a trend for the airport to become the 
terminal for all Britain. This is a develop- 
ment that has already exerted its influence. 
It is a curious anomaly that the adoption 
of anaerodromeable to handle the heaviest 
aircraft has resulted in the journey from 
the centre of London to the centre of 
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Paris being no quicker now than when 
large, slow biplanes operated cross- 
Channel services off grass airfields! We 
are now beginning to approach a design 
of convenient short-range aircraft, either 
by rendering the helicopter more econo- 
mical in the form of the “ Rotodyne,” or 
the aeroplane less demanding in flying 
fields, like the “ Turbo-Pioneer.” The 
possibility of operating such aircraft in 
highly restricted air space awaits littlemore 
than satisfactory altimeters and ground- 
to-air data links; an automatic pilot 
can then be visualised flying the machine 
along an approach or holding course 
computed on the ground and defined by 
Decca. When such flying is realised, we 
shall be sharply envious of such a field as 
Issy-les-Moulineaux for city-centre ser- 
vices. With the committee already calling 
for the second runway at Gatwick and a 
possible third airport, it becomes ques- 
tionable whether the Minister can really 
justify acquiescence in the abandonment 
of Croydon aerodrome or inactivity in 
regard to Hendon. Either might prove 
invaluable for short-range aircraft opera- 
tion. Moreover, while London Airport 
is less than ideal in serving the capital, 
it is also falling short in serving the rest 
of the country. Access to the airport the 
committee leave to the Minister’s “ urgent 
consideration,” observing with detach- 
ment: “‘ We are informed... that the 
Bath Road will be very congested by the 
early 1960s.”’ Even if the British Transport 
Commission concludes that the expense 
of a rail link with the centre of London is 
commercially justifiable, for many a link 
with the great railway junction at Reading 
would be more suitable. Observing that 
access to the airport from the west is 
severely handicapped by absence of 
bridges over the Thames and from the 
east by half-hearted road improvements 
at Hammersmith and Chiswick, one looks 
in vain for an orbital road to link it with 
the new motorways to the north. The 
inclusion of civil aviation in the respon- 
sibility of the Ministry concerned with 
surface transport has been the target of 
much opposition ; if it does not lead to air 
transport being thoroughly integrated 
with other services, that criticism will be 
shown to be well founded. 


ACTIVITIES OF THE ENGINEERS’ GUILD 

The Engineers’ Guild—we are proud to 
remember—owes its birth to a long corre- 
spondence in our pages, between the 
wars, on the “Salary and Status of 
Engineers.” Because it came into being 
shortly before the war, the Guild’s 
early growth was seriously handi- 
capped and it is only since the war 
that it has increasingly been making its 
existence felt. It has always had a dual 
purpose, arising out of its origin. For 
salary within any profession and status in 
the eyes of the community at large are only 
partially linked together. Social status, 
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as for a parson, can be high though the 
salary linked with it is low and vice versa. 
One of the objects of the Guild has been 
to raise the salaries of engineers; another 
has been to raise their status. In the 
immediate post-war years its public activi- 
ties were more related to salary than to 
status and most of the work it did on 
behalf of individual members related to 
the raising of salary levels. Now, how- 
ever, it is to embark upon a more 
ambitious and better balanced pro- 
gramme. An attempt to establish a 
definition of the engineering profession 
is to be made, a survey of salaries is 
to be carried out and the Guild’s public 
relations programme designed to elimi- 
nate the widespread ignorance about the 
work of engineers is to be extended. 
The moment to adopt an energetic 
programme is well chosen. For in 
carrying out the task it has set itself the 
Guild is likely to find itself assisted by 
other bodies deeply sympathetic to its 
aims ; and also by the engineering in- 
dustry itself, despite the natural tendency 
of accountants upon firms’ boards to keep 
salary scales as low as possible. For the 
shortage of technologists in industry, and 
the likelihood that the shortage will be 
prolonged unless a greater number of able 
men can be attracted into industry, has 
already led to offers of starting salaries, by 
some firms, comparable in the living stand- 
ards they will uphold with those ruling 
pre-war; and it has caused those firms to 
realise that unless the status of engineers 
is raised in the eyes of the public the men 
are unlikely to be forthcoming. The 
major engineering institutions of this 
country, as chartered learned societies, 
cannot take any overt action towards the 
raising of salaries. But they can do, and 
are doing, much to raise the status of 
engineering as a profession by their efforts 
to attract more youngsters into engineer- 
ing as a career. For it is properly their 
function educationally to assure not only 
that educational standards are sufficiently 
high to support the reputation of engineers 
but also that a sufficient number of young 
men attain those standards. Indeed, if 
there was time to exhibit patience, it would 
be reasonable to expect that the salary 
situation in industry would right itself. 
For many youngsters entering industry are 
now receiving adequate salaries, certainly 
comparable with the salaries they would 
receive in other professions ; and as they 
grow older no doubt they will demand and 
obtain commensurately larger salaries. 
It is the adequacy of the salaries of 
older men at present within industry 
that can be doubted. Unquestionably 
in many firms those salaries do not 
allow these men to retain in society 
the same relative place as in pre- 
war days. But possibly that is too much 
to ask, in any case. For the political 
parties in this country seem to be agreed 
that incomes were too steeply graded 


Aug. 9, 1957 


before the war and that in consequence 
the higher executive to-day (in all profes- 
sions) must accept relatively lower emolu- 
ments than he did pre-war. Certainly, 
as a consequence of the growth of surtax 
percentages as incomes increase, very high 
gross salaries indeed would have to be 
granted to yield a gradation of net 
incomes as steep as that ruling pre-war. 
According to the Economist, a man with a 
wife and two children earning £1200 per 
year in 1938—by no means a “top” 
salary—would have to earn over £5600 a 
year now to have the same net real 
“ differential”’ But, possibly because 
men over forty in established positions 
have no desire for a change of employ- 
ment and possibly because firms have felt 
that Governments must sooner or later 
reduce taxation levels, salaries in the 
upper ranges have tended, we think, to 
advance too slowly. It will be interesting 
to see what the Guild’s investigations 
reveal about salaries. 

But a satisfactory salary is not all that 
engineers desire. There is no doubt at 
all in our minds that in this country 
engineers are not granted the honour that 
is their due. In certain other countries, 
notably the United States and, we believe, 
the U.S.S.R. it is different. But here the 
illusion persists that only those educated 
in the arts and the humanities are truly 
cultured. The engineer is eyed askance. At 
schoolit is often not the more talented boys 
who are advised to take up engineering as 
acareer. That is a profession regarded as 
suitable for those not abundantly supplied 
with brains but with a liking for doing 
things with their hands. The public often 
proves unable to distinguish between the 
“ engineer ’’ who works at a bench or ina 
garage and the professional engineer 
capable of designing bridges, dams, power 
stations, aircraft, water supply schemes, 
roads, railways and the like, not to speak 
of overseeing their construction or direct- 
ing their operation. We have more than 
once been half-amused half-irritated, on 
being introduced to an artist, to observe 
his dismay at meeting an engineer, 
and to note his transparent relief 
when we explain that it is our job 
to write about engineers. Writing, it 
appears, is more respectable! Inthe U.S.A. 
no such invidious distinctions are drawn. 
Engineers are at least as much honoured 
as doctors or lawyers or accountants. 
Their value to their country is acknow- 
ledged. So it should be here ; and so it 
would be were the work that engineers do 
better understood and were it realised that 
in taking an engineering training a young- 
ster undergoes a discipline of the mind at 
least as severe as that experienced by an 
arts graduate and one just as capable of 
fitting him eventually for a high adminis- 
trative position. We congratulate the 
Guild upon its determination to take a 
more active part in line with the objects 
for which it was created. 





~~ oh oe oe Oe eee 


SS eke eK SF AK Se HH A Kf we A 


Lame I an i <a 


Na) 





Aug. 9, 1957 


THE ENGINEER 
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London Airport Development 


THE London Airport Development Com- 
mittee, set up in October, 1955, under the 
chairmanship of Sir Eric Millbourn, was 
instructed to make recommendations for the 
next phase of development and to meet 
requirements for (a) future passenger hand- 
ling, (b) accommodation for freight handling, 
(c) hangars in the maintenance areas, (d) 
apron accommodation, (e) car parks, and 
(f) the internal road system. Its report 
was published recently, and shows that it 
believes that traffic will increase so fast as to 
saturate the air traffic control within the next 
ten years : the level of activity will then be 
roughly three times as many passengers and 
twice as many aircraft movements as at 
present. To handle the passengers and 
freight that will be able to land and take off, 
the present central terminal area will not be 
large enough : rather than transfer the long- 
haul operators from their present congested 
base at London Airport North to an out- 
lying maintenance area, the committee recom- 
mends that No. 4 runway be withdrawn from 
use, followed, if necessary, by the No. 6 
runway parallel to it. The central terminal 
should have “‘ fingers ” to allow the passengers 
to pass on foot and under cover to their air- 
craft. A separate building for freight 
handling should be built near the present 
temporary sheds. The parking of cars for 
long periods near to the terminal should be 
discouraged. These further developments 
will cost about £17,000,000, bringing the 
total expenditure to about £47,000,000 : the 
committee remarks that this is not large com- 
pared to the cost of modern aeroplanes. 

The committee also recommends urgent 
consideration of the second stage of develop- 
ment of Gatwick Airport (see page 140, 
July 31, 1953) and of improved main 
road approaches. It calls for further study 
of the ground handling problems of large jet 
aircraft, and suggests that the North terminal 
should be reserved for helicopter use until it 
is proved that helicopters can share the 
aeroplane terminal. 


F.B.I. Overseas Scholarships 


Last week the third annual report of the 
Federation of British Industries Overseas 
Scholarship Scheme was published. This 
scheme provides training with British engi- 
neering firms for selected graduate engineers 
from the Commonwealth, South and Central 
America and the Middle East, and by March 
31 last a total of 147 engineers from twenty 
different countries had come to Britain for 
training ; sixty-five are still training here and 
eighty-two have now returned to their own 
countries. The report goes on to say that the 
scheme has important long-term objectives 
which go far beyond its immediate purpose of 
training in Britain engineers from developing 
countries overseas. The underlying assump- 
tion is, of course, that the engineers trained 
under this scheme will rise to positions of 
influence in their own countries and, having 
become familiar with British engineering 
products and practice, will be disposed in 
later years to “ buy British.” 

The report emphasises that, as the scheme 
has progressed, one of its particularly satis- 
factory features has been the continued high 
quality of the scholars, not only as engineers 


but also as men. In selecting the scholars, 
the Federation relies upon the judgment of 
representative committees in each of the 
countries concerned, based either on the 
British Embassy or on the United Kingdom 
High Commission. These committees include 
responsible engineers of United Kingdom and 
local nationalities. It is acknowledged that 
it is too early to assess the results of the 
scheme in terms of increased trade, although 
some specific cases are already known in 
which former scholars have been able to 
influence the purchase of British equipment. 
At the present time there are 154 firms and 
organisations participating in the scheme. 
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‘** LAYING DOWN THE ATLANTIC TELEGRAPH” 


“The Agamemnon arrived at Queens- 
town on the 30th ult., having been engaged 
during the trip from Greenwich in testing 
practically the form and suitability of the 
machinery to be used for paying out the 
cable. Mr. C. T. Bright is to take the entire 
control and responsibility of depositing the 
cable. During the progress of the Agamem- 
non to the Downs the apparatus for regu- 
lating the delivery of the cable into the sea 
were kept continually in motion by the 
small engine on board which is connected 
with it ; the sheaves and gearing are said to 
have worked well, and without noise or 
vibration. ..... 

“Some highly successful experiments 
were at the same time performed with an 
electrical log invented by Mr. Charles 
Bright for the purpose of continuously 
ascertaining with accuracy the rate at which 
the ships are sailing, and thereby of 
enabling him to give corresponding direc- 
tions as to the rate of paying the cable so 
as to prevent the possibility of any unneces- 
sary strain being put upon it. The log is 
suspended in the sea from the ship’s quarter 
by a line, carrying within it a wire insulated 
by gutta percha, which is in connexion with 
a battery and electro-magnet contained 
within an indicating instrument on deck. 
This is so arranged that at each revolution 
of the wheel below an electric current is 
broken, and by the deflection of a magnet 
which forms part of the circuit a step by step 
movement is communicated to a register 
which indicates the distance run and rate 
made by the vessel.” 











The report records that Sir Edward 
Thompson, chairman of John Thompson, 
Ltd., bas succeeded Sir Arthur P. M. Fleming 
as chairman of the F.B.I. Overseas Scholar- 
ships Committee. .- 


British Association’s Dublin Meeting 


Tue 119th annual meeting of the British 
Association for the Advancement of Science 
is being held this year in Dublin from 
September 4 to 11. It will be the fifth annual 
meeting to be held in Dublin, previous 
meetings having been held in 1835, 1857, 
1878 and 1908. The president of the Associa- 
tion this year is Professor P. M. S. Blackett, 
who will deliver his address, “* Technology 
and World Advancement,” in the library of 
the Royal Dublin Society on September 4. 
Sir David Anderson, is the president of 
Section G, Engineering, and his address, 
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entitled ‘“‘ Education and Training for the 
Engineering Industry,”’ will be delivered on 
Friday, September 6 ; other papers in this 
section will review developments in tele- 
communications and computing. 

A number of other sections will contribute 
to the theme underlying Professor Blackett’s 
address, and many of the papers will be of 
interest to engineers. Dr. H. J. Bhabha will 
deliver an evening discourse on September 6, 
entitled “On the Economics of Atomic 
Power Development in India, and the Indian 
Atomic Energy Programme,” and Sir Sydney 
Caine will deliver a public lecture on 
September 9 entitled “‘ Education for Deve- 
lopment.” 

The scientific programme this year, it is 
stated, will have an agricultural slant, and 
the president of Section M, Agriculture, Sir 
James Turner, will speak on “ The Role of 
Agriculture in the National Economy.” A 
number of special exhibitions have been 
arranged this year, including agricultural 
science, medical photography and atomic 
models in glass. Scientific films will be shown 
every day, and on Saturday, September 7, 
joe will be a special programme of research 

ms. 


Appointments to Electricity Council and 
Central Electricity Board 


THE Minister of Power, Lord Mills, has 
announced that, with effect from September 1, 
Sir Henry Self has been appointed chairman 
of the Electricity Council, Sir Josiah Eccles 
and Professor R. S. Edwards are to be 
deputy chairmen, and Lord Citrine joins as 
part-time member of the Council from Janu- 
ary 1, 1958. Sir Christopher Hinton becomes 
Chairman of the Central Electricity Generat- 
ing Board, his deputy being Mr. C. R. King. 
Mr. F. H. S. Brown and Mr. E. Long are to 
be members of the Board. Further appoint- 
ments to both Council and Board have still to 
be announced. 

Sir Christopher Hinton has been managing 
director of the United Kingdom Atomic 
Energy Authority’s Industrial Group since 
1954, and has the Calder Hall nuclear plant 
to his credit. He will now be responsible for 
new nuclear power stations in Great Britain. 
Lord Citrine takes up his part-time appoint- 
ment after the dissolution of the Central 
Electricity Authority, of which he has been 
chairman since its formation in 1947. 


Standardisation of Nuclear Plant Practice 


REPRESENTATIVES Of some thirty countries 
have been meeting in Geneva to discuss unifi- 
cation of practice with nuclear power plant. 
It is hoped to recommend standards that will 
define satisfactory methods of operation, and 
that will help to improve trade in plant and 
equipment. Three working groups are likely 
to be set up to deal separately with the ter- 
minology and symbols used in nuclear science, 
those features of the performance of reactors 
that have any bearing on safety of operation, 
and the personal safety of workers, not only 
at nuclear power plants, but also in such 
activities as industrial radiography. The 
occasion is the first meeting of the new com- 
mittee on nuclear energy formed by the 
International Organisation for Standardisa- 
tion. The British delegation of nine is-led by 
Mr. H. A. R. Binney, Director of the British 
Standards Institution, and includes represen- 
tatives from the United Kingdom Atomic 
Energy Authority, the Central Electricity 
Authority, and three of the industrial groups 
of the Nuclear Energy Trade Association’s 
Conference. 
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The Big Hill, Canadian Pacific 
Railway 


By EDWARD H. LIVESAY 


( No. I1—Concluded from page 150, August 2 ) 


T need scarcely be said that no speed was 

ever, nor has since been, attempted in either 
direction over this sinuous, difficult piece 
of line between Stephen and Field ; none is 
done there to this day, or through the Selkirks 
either, despite flexible, smooth-running diesel 
motive power, heavy steel, and so forth ; 
safety of operation is still the overriding 
consideration. Not even the “ Cannon-Ball 


referred to earlier, the first, No. 1950 (Figs. 7 
and 8) was built and began work in 1909. After 
two years’ close observation of the engine’s 
running in ordinary service, it was decided 
to make certain alterations in the five engines 
subsequently built (Fig. 9), both structural 
and dimensional ; they were five in number, 


Nos. 1951-55, and were turned out in 1911. 
From Figs. 7 and 8 it will be seen that the 





Fig. 7—0-6-6-0 Mallet locomotive (No. 1950) 


Special,” I am convinced, did anything 
spectacular over these sections ; this was a 
train run to demonstrate to the British 
Government the possibility of fast mail 
service, and was said to have covered the 
distance between Vancouver and Montreal 
in 634h. Somehow I am not prepared to 
accept this story at face value—it rather 
comes into the same category as No. 999’s 
112 m.p.h., which was a mechanical impos- 
sibility, for one thing. Assuming the distance 
to Montreal to have been much the same as it 
is to-day, 2882 miles, which it is safe to do, 
the average speed works out at 45-4 m.p.h.— 
over rough track, 65 1b steel, with small- 
wheeled engines incapable of really high 
speed—no, it does not sound likely. The 
time, 634h, is 94h less than taken by the 
new diesel-hauled super-“‘ Canadian ”’ to-day, 
notwithstanding all the advantages enjoyed 
by the latter of vastly better track and equip- 
ment. The engine that took the “‘ Cannon- 
Ball” over the Big Hill was No. 313; 
the machines used elsewhere are not on my 
records. The reader may believe the story 
of the flight of the “ Cannon-Ball” if he so 
chooses—myself, I remain sceptical. 


With regard to the Mallet engines 
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design differed from the generality of Mallets 
in several ways, chiefly in that both pairs of 
cylinders were placed between the two groups 
of driving wheels. This was claimed to 
simplify the pipe layout, in association with 
a reduction in the number of flexible joints 
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ing the rods from the crossheads, and the 
valves could be attended to in the same way. 

The boiler Fig. 10 was in three sections, the 
first being practically a feed-water heater, the 
ring being of small diameter without steam 
space, and the injectors discharging into it ; 
it was connected with the third or steam 
generating section by equalising pipes. The 
second or middle section contained the super- 
heater, formed of sixty-nine double loops 
of seamless steel tubing dropped in from 
above ; each of the elements connected with 
the saturated and superheater ends of the 
header in the usual way. The rear section 
or boiler proper carried the dome and 
regulator, and the large 58 square feet firebox 
was coal-fired. 

The regulator was in a separate outside 
casting, taking steam from the dome ; two 
Sin pipes then conveyed it to the superheater, 
outside pipes connecting this with the 
h.p. cylinders. All these pipes were, of 
course, high pressure, but as all were on the 
rear part of the engine no flexible joints were 
necessary. The exhaust from the h.p. 
cylinders passed to receivers on both h.p. and 
lp. cylinders; the ratio of Lp. to h.p. 
cylinders was 2-18/1. The exhaust pipe 
from the l.p. cylinders to the smokebox had 
ball joints at both ends, allowing for a 
movement of 2 deg. 34 min. on a 20 deg. 
curve, the maximum the engine was called 
upon to negotiate. Had the Lp. cylinders 
been arranged in the usual way, in front of 
the leading group of wheels, three universal 
joints and two expansion joints would have 
been necessary, instead of only one packed 
joint and two ball rings, as used on these 
original engines. 

Piston valves with h.p. admission inside 
and |.p. outside, Walschearts-operated, were 
employed, flexible connections in the gear 
preventing variation in travel by the 
front set of gear on curves. The cut-off of 
the two sets of valve gear could be varied 
independently, and both were controlled by a 
steam-operated power cylinder 6in in diameter. 
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Fig. 9—Modified Mallet locomotive 


and risk of steam leakage. It also shortened 
the wheelbase and overall engine length, 
making accommodation in the existing sheds 
possible. Piston-rings could be removed by 
taking off the cylinder heads after disconnect- 
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Fig. 8—Diagram of No. 1950 Mallet locomotive 


The two groups of wheels were equalised 
separately, the front set being also cross- 
equalised, but not the rear group. Approxi- 
mately 9000 lb more weight was carried by 
the front group, to obviate the effect of push- 
ing or pulling a train, which in both cases 
tends to reduce the weight on the front 
group, and as the factor of adhesion was 
only 4-57, about as low as was desirable 
under the conditions these engines would 
work, the transfer of weight from the front 
truck, reducing its adhesion too much, was 
undesirable ; the 9000 lb offset this. 


The engine being largely experimental, 
many tests were made to determine if the 
desired results were being attained ; not to 
find coal and water consumption so much as 
to check the design as a whole, and discover 
if changes were called for. Five factors were 
especially important : (1) receivers, exhaust 
pipes and connections; (2) boiler and 





oe 


nN =e Fe et elle CCD 


== 6 ~~ lS eS LS —w «AY 


—_— www ie FF 


a ee SS a 


swe.hlUNSO 





Aug. 9, 1957 








10'- 10/4" 





6' . 42" inside 











281 Tubes 2' dia. 
12 Tubes 2/4" dia. 


THE ENGINEER 


4.748" 










289 Tubes 


289 Tubes 7 
2 dia. 


2" dia. 












Fig. 10—Boiler of Mallet locomotive 





” Fig. 11—2-10-4 mixed-traffic locomotive 


machinery—whether the former was of 
sufficient capacity, and the latter satisfactory ; 
(3) the engine’s ability to take curvature 
freely at ordinary speeds while both heading 
and backing ; (4) its ability to develop the 
calculated horsepower ; and (5) the most 
satisfactory cylinder dimensions and arrange- 
ment of superheater and reheater. Nos. 1, 2 
and 3 were settled by observations on the 
engines while running, and Nos. 4 and 5 called 
for the use of a dynamometer car. The first 
engine was designed for experimental work, 
as to the size of the cylinders by fitting them 
with liners, and the outside arrangement of 
steam pipes made alterations to superheater 
and reheater possible at small cost. It was 
apparent from the first that receiver and pipe 
design was satisfactory, and no leaks 
developed. Curves were taken freely, and it 
was proved that the engine did less damage to 
them than the usual 2-8-0 type with its rigid 
wheelbase of 15ft 10in and weight of 
185,000 Ib. 

The first engine had cylinders 22in and 
324in by 26in, with a reheater between h.p. 
and l.p. cylinders. After several tests, 
cylinders 23}in and 34in by 26in were substi- 
tuted, and the later engines the same size. 
These Nos. 1951/5 (Fig. 9) were fitted with 
Vaughan-Horsey superheaters installed in the 
smokeboxes and took the form seen in the 
outline. But though working successfully, due 
to excessive cost of maintenance they were 
converted to 2-10-0 simple engines in 
1916/17, with 234in by 32in cylinders and 
58in wheels, in which shape the writer rode 
them on several occasions before they were 


sent to Montreal for work as transfer engines ; 
they were still there in 1952. 

During subsequent years the power of the 
steam locomotive working over the Big Hill 
increased greatly, and 
bigger loads were 
handled, culminating 
in such trains as “‘ The 
Dominion,” 1200 tons, 
hauled by two such 
engines as No. 5935, 
2-10-4 (Fig. 11), the 
last steam locomotive 
built by the C.P.R. in 
1949; they worked 
between Revelstoke 
and Calgary until 
displaced by diesel- 
electric engines in 
1953/4, when they were 
relegated to freight 
work east of Calgary 
to Medicine Hat— 
where I still hope to 
renew acquaintance 
with them in the near 
future. These fine 
engines have cylinders 
25in by 32in, driving 
wheels 63in, grate area 
93-5 square feet, burn 
oil fuel, with a heating 
surface of 7086 square 
feet, steam pressure 
285 lb, weighing 
with tender 327 tons. 
Fig. 11 shows clearly 
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the immense development that took place 
in the steam locomotive during the seventy 
years it worked in the mountains. No. 5935 
puts a period to an era; the future is with 
the diesel-electric—but probably not per- 
manently—there are other Richmonds in the 
field—the gas turbine, and water-generated 
electricity, for instance. We shall see what 
we shall see. 

The actual line of the original Big Hill is 
seen running across the middle of the picture 
(Fig. 12); it is now part of the trans-Canada 
Highway ; to automobiles the 1 in 22 
gradient is scarcely noticeable. In the upper 
right the entrance and exit of the upper 
spiral can be seen ; in the middle foreground 
is the 180ft tunnel, through which ‘the line 
continues towards Field, which lies just out 
of sight in the distance. The lower spiral is 
just outside the south-western corner ; the 
train, a short one headed by a 2-10-4, is 
approaching it. I have been through these 
tunnels variously positioned—in train, cab, 
steam and diesel—and sitting over the cow- 
catcher, the latter, with the engine going down 
at 10 m.p.h., giving the most all-embracing 
observation point ; it included two shower- 
baths in the upper spiral, which was why the 
engineer induced me to ride on the “ breast- 
beam.” In the absence of steam locomotives 
the tunnels are now clean and smokeless, but 
not nearly so interesting—like going through 
a drainpipe on a tram. 

In conclusion, my thanks are due to Mr. 





Fig. 12—Present and former locations of the route 
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March, until recently Chief of the Public 
Relations Department, C.P.R., and other 
officials, for their assistance in the prepara- 
tion of this article, and for the photographs 
and diagrams, included in it. Some of the 
photographs are historic, and it is regretted 
that space limitations have led to several 
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being omitted. My own observations have 
extended over forty years, being made during 
scores of passages over this unique terrain, 
the first only just too late to negotiate the 
Big Hill itself. The bibliography includes the 
American Engineer and Railroad Journal and 
the Railroad Magazine. 


Glen Sannox ” 


By G. W. TRIPP, O.B.E., F.C.G.I., M.L.C.E. 


OR very many years the Firth of Clyde 

was served by three fleets of steamers 
second to none round the coasts of the British 
Isles, the three Scottish railways being in 
active competition. While the North British 
Railway did not serve the Isle of Arran the 
other two railways were keen rivals for the 
island traffic, and in the year 1890 the 
Caledonian Steam Packet Company closely 
allied to the Caledonian Railway, put the 
fast and, for that day, luxurious paddle 





Fig. 1—The first ‘*‘ Glen Sannox ’’—1892 


steamer “ Duchess of Hamilton” on the 
service between Ardrossan and Arran, and 
she soon secured the bulk of the island traffic, 
being far superior to the “ Scotia,” built in 
1880, and plying between the mainland and 
Arran for the Glasgow and South Western 
Railway. This railway accepted the challenge 
and in 1892 the paddle steamer “ Glen 
Sannox ” (Fig. 1), built and engined by J. and 
G. Thomson, Ltd., of Glasgow, appeared on 
the scene. She was larger and faster than 
her rival, and with her two funnels and one 
pole mast was a beautiful ship. Her principal 
dimensions were : length, 260-5ft ; breadth, 


30-1ft ; depth, 10-1ft ; tonnage, 610 gross. 
Her paddle wheels were driven by compound 
diagonal engines having cylinders 34-Sin 
and 74in diameter respectively, and a stroke 
of 60in. On her trials she attained a speed of 
19-23 knots. 

With two such steamers in active rivalry 
Arran enjoyed probably the best service then 
or even up to the present time, but it was not 
long before the two railways came to a work- 
ing agreement, and for many years “ Glen 

- Sannox”’ maintained 
the sailings for both 
railways, “‘ Duchess of 
Hamilton” being 
relegated to excursion 
work on the upper 
Clyde.“* Glen Sannox ” 
was found unsuitable 
for war work, and 
remained on her 
recognised sailings un- 
til she was broken up 
at Port Glasgow in 
1925. The name, how- 
ever, had become so 
popular that when a 
turbine steamer was 
ordered for the service, 
incidentally the first to 
be built after the war 
on assuming her duties 
in 1925Jit was under 
the name of “ Glen Sannox” (Fig. 2). She 
was built by William Denny and Brothers, 
Ltd., and had dimensions very similar to 
those of her predecessor, for she had a length 
of 249-9ft ; breadth, 30-1ft ; depth, 10-1ft ; 
tonnage, 664 gross. She was driven by three 
steam turbines, coupled direct to triple 
screws. Originally the property of the 
London, Midland and Scottish Railway, she 
was transfered in 1936 to the Caledonian 
Steam Packet Company, Ltd., thereby enab- 
ling her to call at Campbeltown, a port denied 
the railway. This was with a view to initiating 
a new service. At the same time appeared on 
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the scene a new steamer “ Marchioness of 
Graham,” originally intended for sailings to 
Arran, and was on that route for some time, 
but afterwards became somewhat of a utility 
vessel serving different ports and also a good 
deal of excursion work fell to her lot during 
the summer. She is a good-looking vessel 
(Fig. 3). Built by the Fairfield Shipbuilding 
and Engineering Company, Ltd., Govan, 
she came into service in 1936, Her principal 
dimensions are: length, 220-2ft ; breadth, 
30-1ft ; depth, 10-1ft ; tonnage, 585 gross. 
Her twin screws are driven by four single 
reduction geared turbines giving her a speed 
of 17 knots, this being far below that of 
**Glen Sannox,” which, with a speed on 
trials of 23-75 knots, was easily the fastest 
of the railway sponsored steamers on the 
Clyde. It came as a surprise to many when 
it was known that “‘ Glen Sannox ”’ had been 
sold to Belgian shipbreakers in July, 1954. 

New tonnage was obviously needed for the 
Arran services, and for a considerable time 
rumour was rife that an enlarged turbine 
steamer of the cross-channel kind was to be 
ordered, and this was probably the case, but 
the success of the general-purpose motor 
vessel “‘ Arran,”’ described at some length in 
these pages,* led to the decision to build a 
motor vessel, embodying many of the features 
that had fully justified “ Arran” and her 
two sisters, but considerably larger and more 
commodious generally, the order being placed 
with the Ailsa Shipbuilding Company, Ltd., 
of Troon. Building commenced early in 
1956, and in May it was reported that the 
keel had been laid and bottom plates fitted, 
but work was delayed owing to the hold up 
of delivery of materials, and strikes, and 
delivery dates had to be postponed, but she 
was ready for service at the end of June, and 
took up regular sailings fromJuly 5. Without 
the graceful lines of either of her predecessors, 
the new “ Glen Sannox ” (Fig, 4) has a sturdy 
appearance, and is a good-looking ship 
by modern standards, although somewhat 
spoiled by the opening in hér side to enable 
cars to embark and disembark by means of 
the hydraulically operated platform regard- 
less of the state of the tide. The cars are 
driven from the platform, when lowered, 
into the ship’s garage. 

The leading dimensions of the new vessel 
are: length, overall, 257ft, between pe- 
pendiculars, 238ft ; breadth moulded, 44ft ; 
depth moulded to main deck, 13ft ; loaded 
draft, 7ft 4in ; tonnage, 1000 gross. She is 
thus a considerable advance in size above the 
somewhat similar motor vessels on the upper 
Firth, which have a length of 174ft between 
perpendiculars and have a tonnage of 567-8 
gross. To all intents and purposes, “ Glen 
Sannox ”’ may be regarded as a triple-purpose 
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Fig. 2—The second ‘‘ Glen Sannox ’’—1925 


Fig. 3—Geared turbine steamer ‘‘ Marchioness of Grahain ’’—1936 
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Fig. 4—The third ‘‘ Glen Sannox ’—1987 


vessel in that she fulfils the functions of a 
cross-channel mail boat with up-to-date 
accommodation for 1000 passengers, while 
also designed for the specialised carriage of 
cars, of which forty can be carried at a time 
and, finally, there is a cargo deck which can 
take about 40 tons of cargo, the use of 
containers on trailers being encouraged as 
facilitating quick despatch. Special arrange- 
ments have been made for the conveyance of 
livestock by the provision of portable stalls, 
which can be erected in the cargo deck. In 
the event of no cargo being carried it will 
be possible to handle an increased number of 
cars. 

The passenger accommodation is of a high 
standard and special attention has been paid 
to making it an all-weather vessel, and there 
is an observation lounge at the forward end 
of the boat deck capable of seating eighty- 
two persons, while in the main lounge on the 
upper deck there is seating capacity for 222, 
this lounge being situated in the forward end 
of the vessel, while at the after end of the 
same deck there is a combined cafeteria and 
dining saloon which can accommodate sixty 
persons at a sitting. In addition, on the 
lower deck there is a commodious smoke 
room and bar. The saloons are panelled 
in various kinds of specially chosen woods. 

The main propelling machinery consists 
of two Sulzer two-cycle, direct-reversing, 
direct-injection, trunk piston engines, type 
8MD42, each engine being rated at 2200 
b.h.p. at 360 r.p.m. Each engine has eight 
cylinders with a diameter of 420mm and a 
stroke of 500mm. The vessel attained a 
speed on trial of 17 knots ; though low com- 
pared with that of her predecessor, it is one 
considered suited to her varied purposes. 
Vertical scavenge pumps are attached to 
the side of each cylinder, and are driven from 
the connecting-rod through links and a 
rocking lever. The suction and delivery 
valves are of streamlined flap design. Air is 
drawn from the engine-room through 
silencers. The single-collar Michell thrust 
blocks are built into extensions of the 
engine bed-plate. The intermediate shafts 
are of forged steel and are supported 
by five Cooper roller bearings on each 
line of shafting. The tail shafts are also 
of forged steel, and are carried in cast iron 
stern tubes with white metal-lined brass 
bearing bushes. Between the stern tube and 
“A” bracket the shaft is protected by a 
non-rotating sleeve, and the whole is filled 
and lubricated with Neox oil. A Newark 
oil-retaining gland is fitted between the 
“A ” bracket and propellers. The three- 
bladed propellers have a diameter of 6ft and 


pitch of 7-63ft, and were made by the Man- 
ganese Bronze and Brass Company, Ltd. Most 
of the auxiliary pumps and air compressors are 
of Hamworthy manufacture and comprise 
two electrically driven air compressors, type 
2TMS, one sea-water cooling pump, one 
standby sea or fuel water cooling pump, one 
fresh water cooling pump, one lubricating 
oil pump capable of supplying both engines, 
one general service pump, two fuel booster 
pumps, and two fuel valve cooling pumps. 
In addition to this there are two Sharples 
fuel and lubricating oil purifiers, and one 
Spanner “ Swirliflow” boiler working at a 
pressure of 501b per square inch, which 
supplies heating and domestic steam, while 
there are two Serck fresh water heat 
exchangers, and two Serck lubricating oil 
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coolers. All the foregoing plant is in the 
main engine-room. In the generator room 
are three National R4A3 diesel engines 
of 165 b.h.p. at 600 r.p.m., direct coupled to 
British Electric 100kW, 220V generators, also 
a general service pump, a sanitary pump, a 
diesel-driven air compressor, and an oily 
bilge pump, the last four being from Ham- 
worthy. On the boat deck in the funnel base 
there is a 1SkW, 220V emergency generator 
with a Magator fire pump, belt driven from 
an extension of the generator shaft. 

The vessel is fitted with twin rudders, with 
electro-hydraulic steering gear being manufac- 
tured by MacTaggart, Scott and Co., Ltd. 
There is also a bow rudder. All modern aids 
to navigation are supplied, including radar, 
Decca and Marconi radiotelephone. 

The new ship will provide a greatly 
improved service to and from the island, 
and during the summer months there are to 
be four sailings in each direction daily, 
Mondays to Fridays, and additional sailings 
on Saturday, while a new late sailing at 
7.20 p.m. to Fairlie pier will be the means of 
allowing a long day on the island. With the 
introduction of the new “ Glen Sannox ” the 
rates for transport of cars have been con- 
siderably reduced, giving a saving of over 
£2 on the return passage, the return rate for 
a car not exceeding 13ft being £3 10s., includ- 
ing the driver’s fare, and the maximum charge 
being £6, rates which compare very favour- 
ably with other car ferries. 

Incidentally, recently all railway steamers 
were transferred to the Caledonian Steam 
Packet Company, Ltd., and ‘“‘ Glen Sannox ” 
will prove a notable addition to a fleet of 
nine steamers and ten motor vessels. Thanks 
are due to British Railways, Scottish Region 
Public Relations Officer, for the photograph 
of the new “ Glen Sannox.” 


on Helical Gear 


Teeth 


By DR. M. D. TRBOJEVIC, A.M.I.Mech.E. 
No. I 


The aim of experiments carried out between 1953 and 1955 in the Department 
of Applied Mechanics at the University of Sheffield, and at the Laboratory 
for Machine Members of the University of Belgrade, was to determine the 
deflection of a rubber tooth loaded along different lines of contact. Load distri- 
bution along lines of contact for various positions of the contact lines and for 
various helix angles was found. A method for determining partial loads acting on 
teeth simultaneously in contact was attained. Conditions were investigated 
under which the load distribution is most convenient and the position of the least 
favourably loaded contact line was determined. 


Eo paper is based on experimental data 
obtained by research carried out on a 
rubber tooth. The laboratory part of the 
research began at the end of 1953 at the Post- 
graduate Department of Applied Mechanics 
in the University of Sheffield, England. 
Experiments were continued in the course of 
1954-55 in the Laboratory for Machine 
Members of the University of Belgrade, 
Yugoslavia, with the assistance of the 
Mechanical Institute of the Serbian Academy 
of Sciences. The first set of apparatus by 
means of which experiments were carried out 
was made in the laboratory of the Post- 
graduate Department, and the second, an 
adaptation largely of the first, in the work- 
shop of the Mechanical Institute. The aim 
of the research was to investigate, on the 
basis of experiments, the behaviour of a 
rubber tooth under load. In making the 
tests the conditions imposed were intended 


to represent the contact between two teeth 
in a pair of gears, each of which has a large 
number of teeth, which therefore approxi- 
mate in shape to rack teeth. 


THEORETICAL BACKGROUND 


During the experiments a helical tooth was 
replaced by a rack tooth. When such a tooth 
is loaded along an imaginary line of contact 
by a number of unit forces (here unit force 
=force per unit length, which was 13mm), 
deflection of the tooth along this line will be 
in inverse proportion to the stiffness of the 
tooth. When there are two teeth engaged 
deflection depends on their combined stiff- 
ness. If the combined stiffness varies along 
the line of contact the load distribution will 
not be uniform. In order to determine the 
load distribution experimentally the rubber 
tooth has to be loaded with unit forces varying 
in intensity. If such forces can be found 








188 


which produce a constant total deflection 
for the corresponding contact lines the 
problem of the load distribution is solved. 
A constant deflection means that both 
deflection curves are congruent. It was 
assumed that in addition to the tooth only 





Fig. 1—The rack tooth loaded along an imaginary 
line of contact, and the deflection caused by such a load 


its immediate neighbourhood is deformed, 
while the body of the pinion and the rim of 
the gear are assumed to be absolutely rigid. 


DEFINITIONS 


The Base Cylinder is the cylinder from 
which the involute helicoid surfaces are 
developed. It corresponds to the base circle 
of the spur gears. 

The Addendum Cylinder is the cylinder in 
whose envelope all crests are conta:ned. 

The Central Plane is an imaginary plane 
containing both axes of the gears. 

The Plane of Contact is an imaginary plane 
tangential to the base cylinders. 

Any Contact Line is the line of intersec- 
tion of the gear flank by the plane of 
contact. 

The Active Part of the Contact Plane is that 
part of the contact plane that lies inside the 
addendum cylinders of the engaged gears. 
Lines of contact lie within the active plane of 
contact. 

The Normal Pitch in the Contact Plane is the 
distance between adjacent contact lines ; it is 


V& ‘ 
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Fig. 2—The base cylinders (1 and 2) central plane (3) 
and the contact plane (4) 
equal to the common normal base pitch of 
the teeth of the two gears. 
The contact plane intersects at every 
successive instant a number of pairs of con- 





Notation 
—The angle between the contact line and the tip of the 
rack tooth. 


tooth. gat 
8—Proportional variation in the specific load distribu- 


tion. 
2—Length of the contact line. 
u—Thousandth of a millimetre. 


a—The normal pressure angle. 
;—The transverse pressure angle. ; 
C -The stiffness of the system of teeth simultaneously 
engaged (equal to the sum of all the combined stiff- 
nesses of the pairs of teeth simultaneously engaged). 
C,—The combined stiffness. 
Ci’, C.’—Tooth stiffness. 
E—Young’s modulus. 
F—The force. 
F—Specific load. , 
h—The lever arm length of the force acting on a tooth. 
L—The length of the tooth=the face width. 
1-—The length of the path of contact. 
p.—Axial pitch. 
p:—Circular pitch. 
w—The deflection. 
z—The number of pipe loads. 
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tacting gear flanks along different lines of 
contact, their length varying (in general) as 
the gears rotate. When dealing with gears 
of width much greater than the axial pitch 
of the teeth there is an area in which the 
length of a contact line remains constant in 
the course of engagement for a certain dis- 
placement of the teeth, so that the form of the 
deflection curve remains practically un- 
changed during this displacement. 

Fig. 3 shows a helical rack tooth. Plane A 





Fig. 3—Connection between the angle of the contact 
line and toe helix angle 


is parallel to axes of gears. Plane B is trans- 
verse plane, perpendicular to axes. Plane C 
is contact plane, and plane D is flank of 
tooth of imaginary rack meshing with both 
gears. The crest of the imaginary rack tooth 
lies in the plane A. The line of contact PQ 
is the line of intersection of planes C and D. 

Referring to Fig. 3, it will be seen that 
tan y= RS/QR=RS/RT. RT/QR=sin },. tan 
sc. By means of this formula angles o were 
calculated for chosen angles y. 

The contact plane of helical gears inter- 
sects many pairs of teeth simultaneously so 
that engagement occurs along a number of 
contact lines. Generally, the total length of 
the line of contact, equal to the total of the 
individual lines, varies during the engage- 
ment. It will remain constant only when the 
ratio between the face width and the axial 
pitch is an integer.® ® 

In order to obtain a better understanding 
of the manner in which helical gears engage, 
it is useful to imagine the contact plane as a 
ribbon wrapped round both base cylinders, 
as shown in Fig. 4. If this ribbon were pro- 








Fig. 4—The contact plane as a part of a ribbon 
wrapper round both base cylinders 


vided with parallel lines inclined to the axes 
of the gears at an angle o, at a mutual distance 
equal to the normal base pitch, these lines 
would correspond to the contact lines. Only 
those lines are active which lie within the 
active part of the contact plane. In order 
to study the behaviour of the engaged teeth 
the length of the various lines of contact 
should be known for every phase of the 
process. The length of these lines may be 
easily determined if a series of straight lines 
are drawn inclined at an angle o, and 
separated by intervals equal to the normal 
base pitch and an imaginary frame whose 
size corresponds to the active part of the 
contact plane is moved in the direction of the 
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arrow, as shown in Fig. 5. In every position 
of this frame there may then be easily seen the 
number and the length of the active lines. This 
method was used when the stiffness of the 
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Fig. 5—Contact lines {within the active part of the 
contact plane 





system of teeth simultaneously in contact 
was computed. 

The change of length of total line of con- 
tact during the engagement causes relatively 
abrupt changes in the load acting on indi- 
vidual pairs of teeth, and in case of great 
speeds causes additional dynamic loads. It is 
therefore important to investigate the con- 
ditions under which these changes will tend 
to be a minimum. 

The loading of the teeth during the period 
of engagement occurs in the Hooke’s law 
region. We may therefore compare a pair 
of teeth with two springs coupled in a series. 
The main feature of such a coupling is that 
the same load causes a total deflection equal 
to the sum of the partial deflections. 

The following symbols will be used :— 


w;, w;—Partial deflections. 
w;—Total deflection. 
F;—The force per unit length of the con- 
tact line causing deflection w;, or 
deflections w;’ and w;”. 

C,;’, C;’—‘* The tooth stiffness ” per unit length 
of the contact line, corresponding 
to the stiffness of the spring, and 

C;—The combined stiffness per unit 
length of a pair of teeth. 


In these terms: wi=wi'+w,", and as 
wi =F,/Cy and wi =F /C;", so wi=F,(1/C;’ 
+1C;")=F,/C;. Consequently, 1/C;’+-1/C;’ 
=1C;, and 


be Cy Q cr 
eat C+ Gc . 


As previously stated, there are usually 
many pairs of teeth simultaneously engaged. 
If we do not take into account deformation 
of the rim of the wheel and the torsional 
deformation of the pinion and assume that 
under load only the teeth and the immediately 
adjoining metal in the body of the gear are 
deformed," the total deflection (at the lines 
of contact) of all pairs simultaneously engaged 
will be the same. Such pairs may therefore 
be compared with a number of springs 
coupled in parallel. The main feature of 
such a coupling is that the deflection is every- 
where the same, the total force being equal 
to the sum of the partial forces. 


w=F,/C\=F,/C,= ... = F,/Cn, 
and as F=F,+F,—...+Fr = w.(C,+C, 
+...+C,)=w.C, so 
C= 7G. 
> 
C is the stiffness of the system of teeth 
simultaneously engaged, i.e. of all the pairs 
at the moment of observation, and is equal 


to the sum of all the combined stiffnesses 
of the pairs of teeth simultaneously engaged. 
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If, then, a certain force acting on the gears is 
assumed, and if this force is divided by the 
stiffness of the system of teeth, the quotient 
is the deflection of the system and it is 
common to all the pairs of simultaneously 
engaged teeth, 

w=FIC. 

By multiplying the deflection so obtained 
by the combined stiffness of a single pair, 
the partial force acting on this pair may be 
obtained, 

F;= w.C, ie 

If this force is divided by the length of the 
contact line of the pair under observation the 
specific load acting on the unit length will 
be obtained. During the engagement, the 
force acting on a tooth changes as well as 
the length of the contact line, and, con- 
sequently, the specific load AFij=F,/x. If 
the total variation of the specific load during 
the entire period of engagement for all pairs 
of teeth is divided by the mean specific load, 
the proportional variation in the specific load 
distribution of the system of teeth will be 
obtained. 
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OUTLINE OF THE TREATMENT OF THE PROBLEM 
UP TO THE PRESENT DAY 


The problem of load distribution on helical 
gear teeth is not treated extensively in litera- 
ture, and most of the treatment is theoretical. 
Ch. W. MacGregor,? when dealing with this 
problem, studies the deflection of a thin 
rectangular plate of uniform thickness rigidly 
clamped along one of its long sides. To 
simplify the problem MacGregor made the 
assuinptions that the long sides of the plate 
x=a and x=0 extend to infinity ; that the 
plate is rigidly clamped along x=0; that 
the deflection of the plate is small compared 
to its thickness ; that force F, acting per- 
pendicularly to the plane of the plate, is 
distributed along the outer edge x=a ; and 
that the thickness / is small compared with 
the width a. But assumptions involving a 
plate of indefinite length, a concentrated force 
and relatively thin plate can by no means 
be described as realistic, which means that 
the results cannot be applied to the designing 
of gear teeth, but may be regarded only as a 
contribution to the study of behaviour of 
idealised teeth under a static load. 

The same is, on the whole, true of D. L. 
Holl’s solution.” 

H. E. Merritt,? in his treatment of this 
problem, assumes that the combined stiffness 
is proportional to //(h,? +h,*) (Fig. 6), and 























Fig. 6—Lever arms by means of which the combined 
stiffness of a pair of the teeth was determined 


concludes that the greatest load will be in the 
middle of the contact line and that the 
maximum intensity is approximately 1-5 
times the mean. Méerritt’s conclusion is 
based on considerations which are undocu- 
mented, and he neglects the influence of the 
neighbouring parts of the tooth on the stiff- 
ness at the point under observation. As a 
result of this, Merritt, in his conclusion, 
makes a quantitative mistake. 

E. Buckingham‘ arrives at an equation for 
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the deformation of the tooth analytically, 
assuming that the deformation at the tip is 
1-5 times greater than that in the middle of 
the tooth. Buckingham takes into account 
torsional deformations of the pinion and 
concludes that the teeth of the pinion on the 
end nearer to the coupling are deformed more 
than on the other end. In a specific example 
the load at the end nearer to the coupling is 
nearly twice as much as the mean load, whilst 
the load on the other side is negligible (one- 
fortieth of the mean). This Buckingham 





Fig. 7—The pinion in one piece with the coupling 
accompanied by a diagram of the moment of torsion 


explains by the linear increase in the moment 
of torsion (Fig. 7). This result seems to be 
exaggerated and needs to be checked experi- 
mentally. In the case of helical gears, the 
difference between the maximum and the 
minimum load is considerably less. In the 
given example it is about 30 per cent. 

M. Trier® assumes that the mean lever arm 
through which the force acts on helical teeth 
is about two-thirds of that for spurs. Under 
this assumption Trier gives his formula for 
module calculations. Professor Vitas,* when 
considering the iever arm, stated that the 
decrease of the lever arm will be between 
35 to 45 per cent and proposed, for safety’s 
sake, a decrease of 37 per cent. 

H. Walker” gives conclusions regarding 
helical teeth based on his research on a spur 
rack tooth made of steel. In his opinion, 
based on comparison with spurs, maximum 
loading will be at the ends of the contact 
line, reaching three times the mean load. 
Walker comes to this conclusion through 
overestimating the increase of the stiffness 
due to the influence of the unloaded part of 
the tooth on the loaded part. In this paper 
it has been shown that this influence is not 
so important and that besides this “* buttress- 
ing effect’ there is an influence exerted by 
the ‘‘ neighbouring load.” Deflection at a 
point on the contact line depends not only 
on the load at this point but on the neigh- 
bouring load as well. At the end of the 
contact line the load on one side of the point 
under observation is zero. 

G. Niemann and H. Glaubitz’ investigate 
the influence of the helix angle on wear, the life 
of the tooth, stresses in the root, the creation 
of noise and heating—all for short helical 
gears. Experiments carried out at Brunswick 
Technical College by means of a power 
circulator have shown that gears with helix 
angle of 15 deg. and 45 deg. have a load- 
carrying capacity which is about 30 per cent 
greater than that of the spurs. Optimal 
values of the helix angle regarding load- 
carrying capacity would be about 30 deg. 

C. Weber and W. Thuss® deal respectively 
with the load-carrying capacity of the teeth 
and the ultimate load which helical teeth are 
able to stand. The intensity of the tensile 
stress in the root was taken as the criterion, 
ignoring stress concentration. A given formula 
for bending stress was divided into two 
parts, one containing constants and the other 
depending on y, and o as variables (Fig. 3). 
By the use of this second factor, called the 
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“comparative factor,’ it can be seen how 
bn and o influence the load-carrying capacity. 
In the mathematical part of the paper the 
authors give analytical formula for the 
maximum normal stress in the root of the 
tooth, derived from the main equation of the 
theory of elasticity of the plates. This result 
has no practical value. 

From this brief outline it may be seen that 
the problem has not been solved, and that 
for its mathematical treatment assumptions 
are necessary, which lessen the value of the 
results so obtained. There does not seem to 
be any hope that the problem will be mathe- 
matically solved at all. It is therefore neces- 
sary to find a method for its experimental 
treatment. 


EXPERIMENTAL WORK 


The purpose of the experimental work was 
to carry out the research on load distribution 
along various lines of contact as a basis for a 
more elaborate study of the engagement 
process of helical gears. The load distribu- 
tions given by Merritt and Walker differ so 
much that their statements throw doubt on 
each other. It was therefore thought desir- 
able to carry out some further tests, with 
simple apparatus, that could be expected to 
throw more light on the subject and perhaps 
to establish the order of the difference between 
the highest local intensity of tooth loading 
on a tooth and the mean loading correspond- 
ing to total load and length of line of contact. 
The first step was to apply uniform loading 
along a straight line on the flank of a rack 
tooth and to measure the deflection of the 
tooth at points on that line. From this the 
combined deflection of a mating pair of such 
teeth could be found for various points on 
the assumed line of contact. (This condition 
is possible only when at least one of the 
mating teeth has some curvature, however 
slight. Otherwise contact at any instant 
extends over an area.) All combined deflec- 
tion curves, obtained by adding together the 
corresponding deflections, had their minimum 
in the middle of the curve. On the basis of 
these results it could be concluded that the 
maximum combined stiffness occurs in the 
middle of the contact line, and that in order 
to obtain a constant combined deflection it 
is necessary to increase the load in the middle 
of the contact line or to decrease that at the 
ends. 

The need for a constant combined deflec- 
tion along a contact line may be explained 
in the following way. When two teeth, for 
instance, two idealised teeth resembling 
rigidly clamped plates are engaged, one of 
which is fixed while the other moves in the 
direction of the acting force (Fig. 8), 














(b) 


(a) When the line of contact is parallel to the clamped edges 
(left, unloaded teeth, right, loaded) 
(6) When the line of contact is inclined to the clamped ed ges 
Fig. 8—Partial and combined deflections of a pair 
of idealised teeth 
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combined deflection under force F is equal to 
its relative displacement w. This is valid whether 
the contact line is parallel to the clamped 
edges or not. In the case of an inclined 
contact line the surfaces of the teeth will be 
distorted. 

Experimental work was divided into three 
phases. In the first phase, deflection curves 





Fig. 9—Contact lines on the flank of a helical pack 


under a uniformly distributed load were 
obtained. This was done for various posi- 
tions of the contact lines and for various 
angles y. In the second phase a load dis- 

tribution was sought which would give con- 
stant combined deflections along single 
contact lines. In the third phase the case of 
unequal face width was investigated. All 
readings were made for y angles of 0 deg., 
5 deg., 10 deg., 15 deg., 20 deg. and 25 deg., 
corresponding (with 4,20 deg.) to the helix 
angles of 0 deg., 14-4 deg., 27-3 deg., 
38-1 deg., 46-7 deg. and 53-8 deg. Loading 
of the rubber tooth was produced by means 
of a number of pipes into which steel balls 
were inserted as weights. The lengths of the 
various contact lines were each made integral 
multiples of the distance between adjacent 
pipes, this distance being the fixed spacing 
of location holes in certain parts of the 
apparatus. The maximum length of the 
contact lines, in terms of the number of 
pipes, depending on angle, was: 20 when 
y=5 deg., 11 when y=10 deg., 8 when 


Root of Tooth 





























































































































THE ENGINEER Aug. 9, 1957 
3 
| AanAAAAaH | | ie 

T j j 
: Tit 
! P 4 | 

: — P| a 
' | | 

H l 

| 4 = 

! 1 nN ' 

! ! aad 1 

! re | fA 
! i 
= a | 2 ae 

! : ~~ 

! 3 Pa 
ae 7 

fi Lee ] 
560 aed 
1—Frame; 2—Rubber Tooth; 3—Dial Indicator; 4. Pipes 


Fig. 11—The apparatus and the experimental tooth 


Each of the pipes has an opening through 
which the balls are inserted and a longi- 
tudinal cut through which the balls may be 
seen so “that they may be counted. The 
weight of a single pipe is 138-1 grammes. The 
distance between the pipe axes is 13mm. 
The balls used weighed 1-462 grammes. In the 
first phase of experimental work ten balls were 
inserted on each occasion, the maximum 
number being forty balls. This made the 
total weight 196-5 grammes. Defiections were 
measured by a dial indicator of industrial 
type with an accuracy 
of 0-001mm. The 
dial indicator was fixed 
to its holder, which 
could move along 
the above-mentioned 


























Fig. 10—Distribution of the pipes on the tooth flank. 


(6b) When y=10 deg. 


y=15 deg., 6 when y=20 deg., and 5 when 
y=25 deg. 

Fig. 10 shows the positions of the pipe axes 
on the gear flank. 


DESCRIPTION OF THE APPARATUS 


The apparatus used for measuring tooth 
deflections (Fig. 11) consisted of a relatively 
rigid frame 1, which has a base plate on 
which the experimental rubber tooth 2 was 
placed. On the top of the frame there is a 
slide for the dial indicator 3. The upper 
plate of the frame has twenty-five holes, 
which, together with the leading plate placed 
a third of the way up the frame, ensured the 
correct position of the pipes. The pipes, 
made of brass, have a conical cover at their 
upper end and at their lower end a 12-8mm 
rectangular cover with convex surface. 





(a) When y=5 deg. ; 


slide, and the stylus touched the upper end 
of the pipe. 
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Fig. 12—Deflections of a rubber tooth placed on two 
holders and loaded in the middle as a function of load 
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DESCRIPTION OF THE RUBBER TOOTH 

The rubber tooth is a rack tooth of standard 
form, 300mm long, module 15mm, obtained 
by a die-pressing process at elevated tem- 
perature. The tooth was bonded to a hard- 
wood holder fixed to a steel baseplate. 
Young’s modulus in bending was determined 
in the Belgrade University Material Testing 
Institute. The rubber tooth, placed on two 
holders at a distance of 250mm, was loaded 
in the middle on an “ Avery ” spring testing 
machine. Defiections were measured under 
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Fig. 13—The complete apparatus 


varying loads and their mutual dependence 
determined (Fig. 12), and it was established 
that : 


E+pubper= Exsteet 2°85. io, 
( To be concluded ) 





TRANSISTORIZED EQUIPMENT FOR MEASURING TIME 
AND FREQUENCY.—We learn that Venner Electronics, 
Ltd., Kingston By-pass, New Malden, Surrey, is now 
producing a transistorized equipment able to measure 
any frequency in the range 10 kc/s to 50 kc/s, the 
period of any waveform from one hundred-thousandth 
to 10 kc/s, and the time interval between two con- 
secutive pulses (from the same or independent 
sources) in a range from one ten-thousandth of a 
second to eleven-and-a-half days. Digital techniques 
are used throughout, and presentation is on five 
meters, one for each decade, calibrated from 0 to 9. 





ewe aS 








Aug. 9, 1957 


Fairground Tunnel 


Railways 


By R. A. S. ABBOTT* 


No. I 


When the fascinating subject of fairground machinery was 
so ably dealt with by Mr. P. W. Bradley in THE ENGINEER 
during 1954, brief mention was made of that rare form of 
“* ride,” the circular tunnel railway. These railways were 
never very numerous and only about fifteen are known to 
have been operated by showmen in Great Britain. 
article traces what is known about them, and, in particular, 


the peculiar locomotives used on them. 


HE origin of the tunnel railway is 
‘Ean in obscurity, although the author 
believes the reason for such a ride attaining 
a certain amount of popularity in the last 
decade or so of the nineteenth century may 
simply have been because a topical subject 
of that period was a suggested tunnel between 
England and France, and the English show- 
men of the day were quick to adopt the idea 
as a new fairground attraction. 
these railways were decorated with scenes 
of the English and French~coasts, or were 
named after main line railways that would 
have been directly connected with any 
tunnel across the Straits of Dover. The 
present writer’s interest in this subject was 
first aroused in November, 1952, when it 

* Member, Newcomen Society 
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became known that a locomotive and train 
of open carriages still existed in Berkshire, 
and a visit was arranged to inspect and 
photograph them. The builder of this set 
is at present unknown, but detailed reference 
will be made to it later in this article. 
Although not a tunnel railway in the true 
sense, it seems appropriate to include first 
a description of a remarkable machine 
designed and patented by two Cambridge 
engineers, Mr. W. Reynolds, of Coton, and 
Mr. C. T. King, of Swaffham. This invention, 
British patent No. 16,187, of 1886, comprised 
a radial-axled railway locomotive and train 
running on a small diameter track within the 
circle of a double-crank, three-abreast, gallop- 
ing horse roundabout. The illustration, 
Fig. 1, is reproduced from the drawing 




























































































Fig. 1—Patent specification drawing of duo-directional roundabout by W. Reynolds and C. T. King, 1886 
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accompanying the patent specification, and 
the relevant paragraphs of this specification 
describing the patentees’ “‘ Improvements in 
Merry-go-rounds or Roundabouts” reads 
as follows :—‘‘ In the drawing A represents 
a locomotive to which two or more carriages 
are connected, the locomotive being of 
ordinary construction and serving to propel 
the train along a circular track B suitably 
supported round the central pillar C of the 
apparatus, preferably upon trucks D and if 
necessary, by struts of jacks D’, as shown. 
The funnel A’ of the locomotive is extended 
inwards and communicates with a chamber E 
surrounding pillar C, round which it can turn, 
such pillar being hollow and having openings 
C’ through it, whereby the smoke from the 
locomotive can pass from chamber E into 
and up through pillar C and out at top of 
same, so that the pillar thus forms an up-take 
for the locomotive. As the locomotive 
travels along track B it carries the chamber FE 
with it, and the latter is provided with a 
toothed wheel F gearing with pinion G carried 
by the stationary frame H and the axis of 
which has at its upper end a second pinion J 
gearing with an internal toothed wheel J 
forming part of the frame K to which the 
swifts L carrying the horses M, suspended 
from their outer ends, are secured. The 
horses are thus made to travel round outside 
the train, in this instance in an opposite 
direction to the latter. 

“‘ The train is preferably made up so that 
the end carriage touches or almost touches 
the front of the engine, to which it will be 
connected, so the train is really endless. 
Arms are preferably arranged to project 
radially at intervals all round chamber £ and 
these are connected to one or other of the 
carriages so that the train will not be able to 
leave the track, and will also assist in driving. 
The driving axle of the locomotive may be 
provided with a toothed wheel to engage a 
circular rack Q running parallel with the 
track. As the speed at which the locomotive 
is driven will probably be higher than it is 
advisable to impart to the train through the 
locomotive wheels, we prefer to mount the 
latter so that they can revolve loose on their 
axles, and to provide the driving axle with a 
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toothed pinion to gear with an intermediate 
wheel which engages the circular rack Q. 

““ Each horse M of the same set is carried 
by a separate rod, all of which rods are 
connected to two crankshafts N and O, the 
latter being supported by the swifts L so 
that it can revolve in bearings and having 
at its inner end a pinion gearing with a 
toothed wheel P carried by the stationary 
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graph, discovered by Mr. R. H. Clark, is 
reproduced on page 110 of his recent book 
Chronicles of a Country Works. It is very 
probable that this was the only example of a 
duo-directional roundabout-cum-railway ever 
to operate in this country. 

A design for what may have been the first 
circular fairground railway was prepared by 
Savage Brothers, St. Nicholas Ironworks, 
King’s Lynn, in 1885, 
and Fig. 2, reproduced 
from the _ original 
drawing, shows this to 
have been a circle of 
50ft diameter and of 
2ft 9in gauge. The 
train consisted of a 
2-2-2 outside cylinder, 
well-tank locomotive, 








Fig. 2—Circular fairground railway designed by Savage Bros. in 1885 


frame H so that as the swifts revolve the 
crankshaft O will be actuated and thus 
impart galloping or other movements to the 
horses.” This galloping movement of the 
horses was covered in a previous patent by 
Reynolds and King, No. 15,383, of 1885. 

In 1890 a machine corresponding very 
closely to the patent specification drawing 
was built by Charles Burrell and Sons, Ltd., 
St. Nicholas Works, Thetford, and a photo- 





























and two open-sided 
canopied carriages, one 
with transverse seats 
arranged in two com- 
partments, and the 
other with longitudinal 
back-to-back seating. 
It is obvious that the 
drawing is incomplete 
in many ways, but one 
detail in the construc- 
tion of the locomotive 
is most unusual: the 
boiler barrel was de- 
signed in two rings 
curved to the same 
radius as the circle 
of rails, although it is 
doubtful whether such 
a “ refinement” would 
have been used 
in actual practice. 
But according to what became a custom- 
ary and, indeed, essential practice axles 
were set radially to the curved track and 
the diameters of outer and inner wheels 
differed from one another so as to 
eliminate slip. The approximate dimensions 
of this locomotive were: driving wheels 
(outside rail), 2ft diameter ; radially set 
leading and trailing wheels (outside rail), 
1ft 44in diameter; centres of axles (on outside 
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rail) leading to driving, 3ft 44in ; driving to 
trailing, 3ft 24in; boiler barrel length, 
4ft 24in ; diameter over large ring, Ift 9in ; 
length of firebox, 1ft 8in ; width, 2ft ; height 
to top of boiler from rail level, 3ft 8in ; 
height to top of chimney from rail level, 
7ft 14in ; overall length of frame on outside 
of curve, 9ft. The carriages had wheels of 
1ft 44in on the outside rail, and had a frame 
length measured on the outside of the curve 
of 8ft 44in. The canopy roof was 8ft 14in 
above rail level. ; 

The makers are unable to say whether this 
railway was ever constructed, for no record 
of it appears in any of the surviving order 
books. For whom it was designed is not 
now remembered, although a Continental 
client has been suggested. 

The tunnel railway proper seems to have 
become popular quite suddenly in the 
middle eighteen-nineties, for during 1895 no 
less than twelve such sets were built by three 
engineering firms in England. Savage Brothers 
produced a standard design and built six 
railways and locomotives for the following 
showmen in 1895 : 


Engine No. 
. eae CC 
. ee 
643... ... «.. «.. Marshall (resold to M. Jarvis) 
aa 
645... 1... we «ss Tuby (resold to Toursaint, Lille) 
O46... ... « «.. Symonds 


The plan drawing and elevation drawing, 
Fig. 4, give a very clear idea of the general 
layout, and a great improvement was a 
raised track, 2ft 10in above ground level, 
which not only rendered the train more con- 
spicuous at a crowded fair, but was in part 
laid on the platform of a road wagon. There 
was never any necessity, therefore, to remove 
the locomotive from the rails. 

The outside diameter of the track was 
39ft 6in, laid to a gauge of 3ft, while the 
whole structure, 49ft 6in diameter, was 
covered with a white awning and had an 
overall height to top of centre pole of 23ft. 
The tunnel entrance was 8ft 6in wide by 9ft 
high. A feature of unusual interest in the 
layout of these sets was the provision of 
separate boilers for the electric lighting plant, 
and the organ engine. To work these railways 
Savage Brothers designed a very attractive 
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Fig. 3—2-2-2 tank locomotive built by Savage Bros. in 1895, showing curved frame 
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Fig. 4—Plan and elevation of tunnel railway showing raised track, built by Savage Bros. in 1895 


2-2-2 tank locomotive with inclined outside 
cylinders and an abundance of bright brass- 
work, and Fig. 3 illustrates one of these 
mounted on its road wagon. The cylinders, 
Sin diameter by 9in stroke, had the valves 
on top operated by rocking shafts from inside 
eccentrics. No provision was made for 
reversing and an unusual feature was the 
crank setting, 180 deg. instead of the normal 
90 deg. The driving wheels had a diameter 
of 1ft 6in on the outer rail, while the radially 
set leading and trailing wheels were lft 4in 
on the outer rail. The wheelbase measured 
on the outside of the curve was leading to 
driving, 4ft 6in; driving to trailing, 4ft lin ; 
overall length of frame outside, 12ft 6in. 
Half-elliptic underhung springs were provided 
for the leading and trailing axles, with over- 
hung springs of the same kind for the driving 
axle. The driving wheel on the inner side 
incorporated also the brake drum, of Ift lin 
diameter, and the crank-pin was fixed in this 
drum. The boiler had a length between tube 
plates of 3ft 9}in ; and a diameter of 2ft 13in; 
from the firebars to the crown of the inside 
firebox the distance was 2ft 4in, and the 
width of the grate, 1ft 93in; boiler working 
pressure, 180 1b per square inch; length of 
smokebox, lft 2in; height of dome, Ift 4in; 
length of chimney, 2ft 8in; height of chimney 
from rails, 6ft 9in. The boiler feed was by an 
eccentric driven pump under the smokebox, 
and by one injector. The curvature of the 
locomotive frame is very clearly illustrated, 
together with the mounting of the cylinders 
and boiler—notice especially that the setting 
of the cylinders is, necessarily, non-radial— 
while the end view shows clearly how the 
locomotive was mounted on a wagon for 
transport. The carriages were 8ft 6in long 
on the outer side. Although only six sets are 
recorded in the “* Engine Register” preserved 
at the St. Nicholas Works, the author under- 
stands that engines were occasionally built 
and omitted from this list, and the locomotive 
about to be described was presumably one 
of these. 

During the year 1903 there was in operation 
at the Agricultural Hall, London, the loco- 
motive shown on page 191, and, in The 
Locomotive for March 28, 1903, was said to 
have been built “‘ a few years ago ” by Savage 
Brothers. It was owned by Messrs. Read 
and Bailey and formed part of that firm’s 
large travelling circus known as the ““ World’s 
Fair.” This little locomotive of 2-2-2 saddle 
tank class, with outside cylinders, drew a train 
of four open carriages and bore the name of 


Sir Edward Watkin.” The diameter of the 


driving wheels is stated to have been 2ft, and © 


that of the leading and trailing wheels, on 
radially set axles, as lft 4in, but whether this 
refers to the wheels on the outside rail is not 
know. The cylinders, 43in diameter by 
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7fin stroke, had outside link motion reversing 
gear, the eccentrics being mounted on return 
cranks. The boiler, 6ft 104in long by Ift 10in 
diameter, contained thirty tubes of 2}in dia- 
meter. A large dome was mounted on the 
firebox casing, which was lft 9in long and 
2ft lin wide. The overall length was 10ft 6in 
and height to top of chimney 7ft 4in. The 
capacity of the saddle tank was 80 gallons, 
but no bunker was provided for the coke, this 
being kept in a convenient heap by the side 
of the track. It will be noticed that the steam 
and exhaust pipes were very crudely arranged 
and must have led to considerable conden- 
sation. 

The weight empty was 2 tons, and 2 tons 
64 cwt in working order. The gauge was 
2ft 3in and the axles of the carrying wheels 
were capable of adjustment radially to suit a 
similar railway of larger diameter that 
Messrs. Read and Bailey owned at Blackpool. 
The springing appears very elaborate for this 
class of locomotive, full-elliptic springs being 
used, and in addition large blocks of rubber 
were inserted in the springs of the leading and 
driving axles. Stopping was effected by 
wooden brake blocks, applied by hand, on the 
driving wheels only. The carriages held eight 
persons on longitudinal seats with a light 
canopy overhead. They ran on very smali 
wheels with radially set axles, and were 
mounted on rubber springs. The outside of 
the tunnel was painted to represent the 
English Channel between Dover and Calais. 


( To be concluded ) 


Shock Waves in Helical Springs 


By J. DICK, M.A., B.Sc., Ph.D., M.I.Mech.E. 


When a helical spring is loaded rapidly, there is likely to be an appreciable transient 
effect consisting of waves travelling up and down the spring. The stresses resulting 
from such waves can be calculated when the movements of the ends of the spring, 
and the conditions of reflection at the ends, are known. A special problem arises, 
however, in the case of a compression wave of an intensity greater than that which 
would just give contact between adjacent coils of the spring. In such a case there 
is “* shock” at a wave front which is propagated at a speed greater than that of 


waves which do not cause contact between adjacent coils. 


The present article 


is concerned with the analysis of a simple case of the production and dissipation of 
a simple shock wave of this type. 


INTRODUCTORY THEORY 


ROM the theory of wave motion, the 
speed of propagation of a disturbance 
along the axis of uniform spring is : 


rs 
— w/g . . . 
The values of K and w/g in this expression 
vary with the axial strain, but the rate of 
propagation expressed as the number of 
coil pitches per unit time is independent of 
the strain. This is 


(1) 


a a 
: P Po ~ 

The Intensity of a  Disturbance.—The 
intensity in any part of a wave being trans- 
mitted in one direction can be expressed in 
terms of the change in the local coil velocity 
(Av) or the change in the local axial spring 
force (AP). 

If (Av), is the changé in the local coil 
velocity due to a forward moving disturbance, 
the local axial strain is 


_ Avy 
a > 

and if (AP), is the change in the local axial 
(compressive) load, then 


(Av)y _ 
wy 


(2) 


n- 


(AP)y=K aan i> DD 


By similar reasoning for a backward 
moving disturbance, we have 


K 
(AP)o=7 (Ars Om a 


Overlapping Waves.—When the forward 
moving and backward moving waves overlap, 
we have 


v =(Ay), (Av), pe Ee haar tee (5) 
and 


P=(AP); +(AP), pinche ee 


These equations give 


_ Any ay Py | 
and one OR 
(Ane=H{ -v 22 P} 


The Critical Axial Compressive Force.— 
Let the spring be formed of wire of diameter 
d, then contact between adjacent coils occurs 
when the local axial force reaches the value 

Po—d 
Pee a ae aw 
© p, (8) 

The subscript c indicates that this is a 
critical value of the axial force. When the 
local axial force P exceeds the value P,, the 
excess (P—P.) is transmitted by pressure 
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between adjacent coils, and the local strain 
due to this excess force is negligible in com- 
parison with the strain 


Do—d 
Po 
The axial force P. can be attained by a 
shockless wave of coil velocity v. where, 
following the equations (3) and (4), 


Po=— Ve (9) 


a 
From equations (8) and (9) we obtain 


Po— 


d 
v,./ag=P./Ko=——  . (10) 
Po 


SHOCK WAVES 


When the net local compressive axial force 
due to overlapping waves is greater than P. 
there is a “shock” effect. The length of 
spring in which adjacent coils are in contact 
forms a “ piston” in which the coils all move 
with the same velocity, and there is a 
“‘ shock” wave front at one end, and in 
some cases at both ends, of the “ piston.” 
The speeds of propagation of these “ shock ” 
wave fronts are greater than the values given 
by equations (1) and (2), and the pressure- 
velocity relationships differ from those of 





Notation. : 
K—Local axial force required to cause unit strain (the 
modulus). : 
w—Weight of a unit length of spring. 
p—Pitch of coils in spring. 
d—Diameter of wire. ? f 
P—aActual local axial force in spring. ; ; 
(P);—Part of local axial force due to a forward moving dis- 
turbance. : ' 
(P)y—Part of local axial force due to a backward moving dis- 
turbance. 
In general, P=(P);+(P)o. 
v—Local axial coil velocity. 4 ; 
(v)-—Part of axial coil velocity due to forward moving dis- 
turbance. ; ’ A 
(v)»—Part of axial coil velocity due to a backward moving dis- 
turbance. 
In general, v=(v)s—(¥)o. ~— 
a—Local speed of propagation of a “ shockless ”’ disturbance. 
n—Local rate of propagation of a shockless disturbance in 
coil pitches per unit time. 
Thus, n=a/p. 


The Use of Subscripts. 
The constants for an unloaded spring are denoted by 
the subscript 0. Thus : 
K,—Modulus of unloaded spring. : 
We—Weight of a unit length of unloaded spring. 
po—Pitch of coils in unloaded spring. ex . 
@o—Speed of propagation of a “ shockless ’’ disturbance in an 
unloaded spring= ae (see equation (1)). 
The critical axial force is that which just causes con- 
tact between adjacent coils. The constants for the 
critical force conditions are denoted by the subscript 


ec. Thus: 
a . Po—ad 
P.—Critical axial force= K, yy 
we—Weight per unit length of spring under the critical force 





—=WePeie . . ; ith 
ve—Local axial coil velocity of a single disturbance wit! 
unidirectional propagation, giving a local axial force P.. 


From equations (3) and (4) Pe=ve7*. 


A “ shock "’ condition is association with a “‘ piston ’’ 
in which adjacent coils are in contact. The “ piston” 
variables are denoted by the subscript s. Thus: 

vr—Axial velocity of coils in the “ piston.”’ 

P,—Axial force in the “ piston.”’ This is given by the sum of 
the force P, and the force due to the contact pressure 
between adjacent coils. Ayeed a 

P.;—Axial force at front end of the * piston.’ 

P.—Axial force at oe Bay of the “‘ piston. 

—Length of the “ on.” ; : 
bmg cate} per unit length of the “ piston.’ ; 

The variables for the region in front of the “‘ piston ”’ 
are denoted by the subscript 1. Thus : 

P:—Pitch of coils. 
Pe—?P1 


P,—Local axial force= K, pte 
(AP), ;—Part of local axial force due to forward moving disturb- 





ance. . ’ 
(AP),»—Part of local axial force due to backward moving dis- 
tur’ 


ce, 
In general P,=(AP),;+(AP),. 
v;—Local coil velocity in the region 1. é , 
(Av);y—Part of coil velocity due to forward moving disturbance. 
(Av),»—Part of coil velocity due to backward moving disturbance. 
In general, v;=(Av)»— (Av); : 
(Note that vy, is a backward velocity as shown in 


Fig. 1. y ' a 
Tit variables for the sogion _ the “ piston 
us : 


are denoted by subscript 2. 
py—Pitch of coils. 
Po—Pi 


P,—Local axial force= Ky ° 
° * . 
(AP)s¢—Part of local axial force due to forward moving disturb- 





ance. . . 
(AP),»—Part of local axial force due to backward moving disturb- 


ance. 
In general, Pp=(AP)sr +(AP)oo. 
¥,—Local coil velocity in the region 2. < : 
Av).-—Part of coil velocity due to a forward moving disturbance. 
lt of coil velocity due to a backward moving disturb- 


ee , Ve=(Av)as—(Av)a0. 
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equations (3) and (4). 

For a simple analysis it is assumed that 
(a) there is no rebound due to impact between 
adjacent coils, (b) the strain due to the excess 
force (P —P-) is negligible. 

Fig. 1 shows the general case in diagram- 


¥ 
—— — 


js} 


Fig. 1—Showing a “‘ piston ’’ of closed coils 


Ys 
__ 


f, 
=-_— 








matic form. The coils in the “ piston ” have 
a velocity vs, and in the general case there will 
be acceleration or retardation, causing a 
linear variation of axial force from the 
value Py at the front of the “ piston” to 
the value P,, at the rear of the “‘ piston.” 
Shock at the Front End of the “ Piston.” — 
The pitch of the coils immediately in front 
of the “ piston ” is given by 
1, i 
Pi K, 


and the weight per unit length of spring in 
this region is 





Po + (11) 


K, 
W1=WoPol P= WOR —P, (12) 
As the front end of the “ piston ” is pro- 
pagated into the region (1) the coils entering 
the “‘ piston’ are compressed from a pitch 
P; to a pitch d, where d is the diameter of the 
wire. 
The number of turns entering the piston 


per unit time is 
(st *) 
pi—d i}: 


where v, is a backward velocity (Fig. 1). 
The speed of propagation of the front end 
of the piston is 


(13) 





_ Vs+- ") 
—— - ar —d 
which is 

Vs~i+V,d 
oer 14 
p\—d (14) 
The mass compressed per unit time is 


m=mass per turn < number of turns entering 
the piston per unit time 











mee (2%) 
go pi—d ° (15) 
and since 
Po _—=—Ky | -(£2)' 
IF ag fe and Kowo/g= a)” 
this gives 
ai Xe)\( eth) 
m=(¥ P.—P,) * (16) 


The rate of change of momentum is 


mort n)={<ortw} (p+) . (aD 


and this is equal to (Py—P,). 
Hence, 


2 
(Py—P)(P.—P)= {Ket vy} (18) 


This equation is valid for P.s>P,. 


Shock at the Rear End of the Piston.—By 
an analysis similar to the above, the backward 
speed of propagation of the rear end of the 
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piston is 
d(v,— Vs) » 
<i (pea—d) * 
which is 
Ved—Vs Po 
—T * (19) 


and consideration of the momentum con- 
ditions gives 


(Py —P;)(P;—P,)=4=%,—v,) +. (20) 
a 


This equation is valid for Ps > Pe. 


THE CONDITION OF ZERO SHOCK AT THE ENDS 
OF THE PISTON 
The condition of zero shock at the front 
end of the piston gives Py=P,, and in this 
case, equation (18) gives 


K 
(P.—Py)= +7 (vet vi) (21) 
0 
or 
K 
(P.—Py)=—— (vet) (22) 
0 


In each case the positive velocities are those 
indicated by vectors in Fig. 1. Considering 
Ys positive, equation (21) applies to the case 
in which (v;+,) is positive, and in this case 
coils are entering the front end of the piston ; 
equation (22) applies to the case in which v, 
is negative and numerically greater than ¥,, 
and coils are “ peeling off” from the front 
end of the piston. 

The forward speed of propagation of the 
front end of the piston in the former case is 


(vs+nd) where n=a,/p, (23) 


and the forward speed of propagation of 
the front end of the piston in the latter case is 


(vs—nd) where n=a,/py (24) 


The condition of zero shock at the rear end 
of the piston gives P,-=P., and in this case, 
from equation (20), 


(P.—P)=+5%%—¥) (25) 
or 
(P.—P,)=— E44») (26) 


In each case the positive velocities are those 
indicated by the vectors in Fig. 1. Consider- 
ing v, positive, equation (25) applies to the 
case in which y, 1s positive and numerically 
greater than v,, and in this case coils are 
entering the rear end of the piston ; equation 
(26) applies to the case in which (v,—v,) is 
negative, and coils are “ peeling off” from 
the rear end of the piston. 

The forward speed of propagation of the 
rear end of the piston in the former case is 


(vs—nd) where n=ao/py . (27) 


and the forward speed of propagation of the 
rear end of the piston in the latter case is 


(28) 


It is proposed to confine attention here to 
one case only, that in which coils “‘ peel off ” 
from the rear end of the piston during decele- 
ration. The local axial force P, and the 
local coil velocity v, in the region immediately 
to the rear of the piston result from the 
superposition of two disturbances. 

These are : 

(a) A disturbance propagated forward— 
this disturbance is part of the general wave 
system and its intensity is not affected by the 
piston conditions. 

(6) A disturbance propagated backwards 
from the rear end of the piston. The intensity 
of this disturbance is determined by the piston 
velocity v, and the critical axial force P, 


(vstnd) where n=ao/py . 


wn 
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(which is equal to P. in the case under 
consideration). 

The intensity of the disturbance (5) is given 
by (7) and (10) as 


(Anda=4{ + 22, b= 4(r.—n) ~ (29) 


The intensity of the disturbance (a) is given 
by 
(Av)a¢= Vat (Av) 2p= Vat 3(Ve— Vs) (30) 


From the equations (3), (4), (6), (29) and 
(30), the local axial force is 


Py=EM(Av)ag +O) 


=F ,+y—m) G1) 
and since 
Xo, =P, c 
ao 
from equation (9), we have 
K 
(P.—Pa)=7 "(ve Va) (32) 
0 


which agrees with equation (26). 


THE WAVE SYSTEM RESULTING FROM A 

SQUARE PULSE OF VELOCITY GREATER THAN 

ve APPLIED TO ONE END OF AN UNLOADED 
SPRING 


AY 











oy] 





Fig. 2—Showing the y-t¢ diagram for a pulse 


Fig. 2 shows the y --t diagram for the pulse, 
which imposes a velocity Y for a time 7. 

Let vsy be the velocity of the coils in the 
“piston” during the period t=0 to t=T, 
‘ that is, v= Y/T. During this period, the 
front end of the piston is propagated with a 


speed 


Vs0Po 
Po—d 


and from this equation (10), this is 


a 
Yeo , (33) 
and at the instant t=7 the length of the 
“ piston ”’ is 


fo= Maa, T— Vegl = (2: 1) ig 


(34) 


When t>T7, the “piston” decelerates. 
Let v, be the velocity of the coils in the 
“ piston ” during deceleration, then the axial 
force at the front end is given by equation 
(18), with v,=0, and P, =0. 

This gives 


K 2 
PyP.=(“n) 


The local axial force at the rear end of the 
“‘ piston ” cannot be less than P,, hence the 
decelerating force on the “ piston ” is 


(35) 


ws d 
(P. of —P. = — g aihss) . (36) 
We have also 
Rawat ‘ (37) 
a 
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and 
We Wo ,, Ko a 
gg Plead ay 
On eliminating Py, P., K, and w,/g from 
the equations (35), (36), (37) and (38) we have 


v,\" ao d (Isvs 
{()-1}{2-1}--3(%) 

The value of d/dt(l,/v.) is given by the 
difference between the speeds of propaga- 


tion of the front and rear ends of the 
** piston ’”’—that is 


an) -Ortnd} 
=> vit_(n+ 2a) 


Loft) af") 
~y WAY, mR a 





(38) 


(39) 





Vs a 
-(-1)(#-1) (40) 
From (39) and (40) 
Vs, l, 
a i is a) m 
Gea es “= 
or ty 
A 
WIM | By F I ais 
When 
Vs= Vso L=he=(2t—1)¥ (43) 
giving 
I, | 2vgo/ve+1 
it-,/ inti °° 4 


The deceleration is zero when v,=v, and 
the length of the “‘ piston ”’ is then 


pa 
ho ae ell 


The time required to change the length of 
the “ piston” from Js) to J, can be found by 
eliminating vs/v.e from equations (40) and 
(44) and integrating. Since the rate of 
change of length with time decays as v,>», an 
infinite time is required for the “‘ piston ” to 
attain the length given in (45). In the 
majority of practical cases, however, the 
decay of v, is rapid in the early stages and the 
length of the “piston” is approximately 


(45) 
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Fig. 3—Three stages in the propagation of a pulse 
along a spring 
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equal to the value given in (45) in a short 
time. Fig. 3 shows three stages in the pro- 
pagation of a disturbance such as that 
described above. 

In Fig. 3 (a) the pulse given to the end of the 
spring has just reached its full value. The 
axial force in the “ piston” is constant and 
from equations (18) and (9) the force is 


Paar (Kate)*_Ko va 
edit ao <r ao Ve 


Also, from equation (34), the length of the 
“ piston ”’ is 


ho=(2-1)¥ 


Fig. 3(5) shows the condition immediately 
following the state (a). The “piston” is 
decelerating, and the axial force at the rear 
end has been reduced to P,.. The coils at 
the rear end are beginning to “ peel off,” 
and the intensity of the first part of the dis- 
turbance propagated backwards is given in 
terms of coil velocity (equation (29)) as 


(Av)o50=4(¥e— Vso) . (48) 
This represents a tensile force of magnitude 


(46) 


(47) 


AP=Hr.0—v" (49) 
0 

This disturbance is reflected at the end of 
the spring and hence, at the instant under 
consideration, the coil velocity immediately 
behind the “‘ piston ” is 


(Av) 260—(Av) 250 (50) 


and the local tensile axial force has a mag- 
nitude 


K 
(0-5 Maes 


The axial force at the front end of the 
“piston” is a function of y,, and at the 
instant under consideration it has not been 
reduced appreciably from the value given 
in (46). 

Fig. 3 (c) shows the condition when y, has 
been reduced to a value slightly higher than 
ve. The local axial force at the rear end of 
the “ piston” is P,. The forward moving 
disturbance immediately to the rear of the 
** piston ” has the coil velocity given in equa- 
tion (48), namely, 


H(¥e— Vso) (52) 


and the local axial tensile force given in (49), 
namely, 


K 
(AP)y=Hrs0— Ve) (53) 
The backward moving disturbance has a 
coil velocity of 


(AP )yp=4H(¥.—v4)=0 . (54) 


because v, is now only slightly greater than 
v-, and the local axial force is negligible. 
Thus 


K 
Py (Yoo ¥) 


Again, the length of the piston has increased 
during deceleration, and at the instant under 
consideration it is only slightly less than the 
value given by (45)—that is, 


r-) 


A further change occurs when the 
“* piston ” reaches a fixed end. The simplest 
analysis in this case is that given by assuming 
that the piston velocity is reduced to zero by 
the impact. The reflected wave which passes 
backwards along the spring has an intensity 
indicated by a coil velocity $v. and a local 
axial compressive force of 4P.. 


(55) 


(56) 
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LETTERS AND LITERATURE 


Letter to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 


ARRIS AND ARRIDGE 


Sir,—When I was working in the shops 
more than sixty years ago, the word “ harridg- 
ing ’’ was commonly used by engine fitters to 
mean the removal, by a touch with a file, of 
the sharp or ragged edges left on an article 
after machining. I have never seen the word 
written or printed. 

R. H. PARSONS 

August 3, 1957. 


Book Reviews 


The Direction of Research Establishments. 
H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. Price 25s. 

THE first Director of Research of the National 
Physical Laboratory was appointed in 1900 
and the Department of Scientific and Indus- 
trial Research was founded in 1916. These 
events marked the birth of the organisation 
of research in Great Britain and the later 
years saw the beginnings of many of the 
large industrial or Government laboratories, 
each with scores or hundreds of scientists 
working for them that we know to-day. 
The present book deals with the problems 
which arise in the administration of such 
large research establishments. It is the 
report of a conference held on this subject 
at the National Physical Laboratory from 
September 26 to 28, 1956, which was attended 
by 150 delegates from seventeen countries, 
many of them directing research or holding 
senior positions in such establishments. In 
our present age this subject is of great import- 
ance and this book summarises the best 
modern thinking upon it. The problems of 
large-scale research are, however, more 
easily formulated than solved and the posses- 
sion of this book will not spare any director 
of research hard thinking, though it will offer 
valuable suggestions on almost any topic 
likely to arise. 

The first session of the conference was 
devoted to discussing the “strategy” of 
research, and comprised papers by Professor 
Bernal, on ‘Fundamental and Applied 
Aspects of Research Problems,” and by 
Dr. Willis Jackson, director of research and 
education, Metropolitan-Vickers Electrical 
Company, Ltd., on “‘ The Research Project ; 
Choice and Termination.” All the papers 
given are summarised in the book, which 
also contains notes of the salient points in the 
discussions. The second session was devoted 
to the problems of the “ creativity ” of the 
scientist ; and of finance, this latter problem 
being dealt with by Mr. D. R. Willson, tech- 
nical secretary of the Atomic Energy Research 
Establishment, Harwell, in a paper entitled 
“* Budgets and Administrative Controls.” 

The conference then split into three groups 
which dealt respectively with (a) buildings, 
workshops and other facilities; (5) staff 
matters, and (c) “ information ” problems— 
that is, the task of keeping people in a 
research organisation informed on what is 
going on elsewhere in their field and of pass- 
ing on the knowledge the organisation has 
itself gained, and getting it used by the 
interest or industry it serves. These groups 


summarised their findings at a fourth session 
which discussed them, and the fifth and final 
session was devoted to a paper on ‘‘ The 
Assessment of the Work of a Research 
Laboratory,” by Mr. A. H. Wilson, director 
of research and development, Courtaulds, Ltd. 

This question of the “ creativity’ of the 
scientist, discussed in the second session, also 
occurred in various forms in later sessions, 
the greatest of the research problems, as 
Punch remarked, being the people who do 
the research. Scientific research in its higher 
flights has, in the past, largely been pursued 
by men who have been strongly individual 
in their outlook. Their main driving force 
has been an intense curiosity giving them a 
complete absorption in the problem being 
attacked and they have sensed something of 
that creative urge known to the poet and to 
the composer ; one of the main problems 
wrestled with in the conference was that of 
recognising this creative ability when it 
appears and of infusing it into the activities 
of large groups. Although many of the 
problems coming to a large research organisa- 
tion are metaphorically simply those of 
“ baking better buns,” it was emphasised that 
for long-term progress the organisation of a 
large research unit must be flexible and 
imaginative enough to recognise and even 
attract the creative mind, and to explore 
and develop the new idea. 


Standards for the British Automobile Industry. 
Standards and Technical Department, 
Society of Motor Manufacturers and 
Traders, Ltd., 148, Piccadilly, London, W.1. 
Price 44s. (members) and 84s. (non- 
members) ; amendment service, 21s. p.a. 

Ir is hardly necessary to remark that this 
volume will be required by all engineers 
designing or building motor vehicles or 
components ; it is worthy of note that it is 
particularly well presented in a substantial 
loose-leaf binder with provision for clamping 
the pages, and that the margins at the inside 
are adequately wide. This format, in conjunc- 
tion with the system of sheet numbering 
adopted, gives promise of rendering the 
incorporation of amendments and additions 
easy. 

This is, however, an occasion to observe 
the work of the Standards and Technical 
Board, and it appears that the Board has, 
as the Foreword states, confined itself 
to recording those standards which are 
already in common use. Thus we find 
standard gear shift patterns for three-speed 
but not four-speed boxes, close and complete 
specifications for dynamos and starters, but 
none for fuel pumps or carburettors. There 
are also noticeably few standards defining 
manufacturing tolerances—that for leaf 
springs is an exception—to ensure inter- 
changeability between the products of 
different sources. It cannot escape observa- 
tion that the S.A.E. Standards included, 
those for splines and shaft serrations, feature 
outstanding rigour, and must endow a larger 
scope for “* Meccano” assembly than any 
others except, possibly, those for piston rings. 

Although it is distressing to discover that 
the largest of all the specialist committees— 
that for tyres and wheels—has yet to bring 
its first specification to the stage of being 
indexed, let alone issued, we can be consoled 
by the fact that little is yet known of the per- 
formance of the most critical of automobile 


components, the tyre. This paucity of know- 
ledge must be a serious handicap to the 
standardisation of size, shape and perform- 
ance of an item often mixed in sets in which 
the only uniform characteristic is the nominal 
size marked on the wall. 

If we turn to the non-ferrous metals sub- 
committee, whose standards for anodised 
aluminium body fittings are indexed but not 
issued, we observe that there is no committee 
member representing the suppliers of non- 
ferrous metals in a total of thirteen. Here is a 
field well looked after technologically with a 
wide field of established specifications already 
in use. The corresponding S.A.E. committee 
has manufacturers’ representatives in each 
of its separate sections dealing with copper, 
aluminium, magnesium, and so on, whilst 
the standards themselves draw widely on 
the work of the appropriate A.S.T.M., 
A.S.M., and similar standardising bodies. 

It would therefore seem that the policy of 
the ferrous metals sub-committee, in present- 
ing a preferred range of existing standards 
rather than in deliberating at length in an 
attempt to agree on new standards, might 
well be followed by other sub-committees. 
This should enable reasonable standards to 
be established for raw materials, metallic 
and non-metallic, and so repair very sizable 
gaps in the present standards. 

In the cases of complete components the 
requirements to be fulfilled by standardisation 
should basically answer the questions “ will 
it fit?’ and “will it work ?”’ Whilst 
S.M.M.T. Standard No. 18 ensures that 
terminal posts and cable connectors will fit 
together there is no mention of the fact that 
they should also conduct electricity, or of the 
minimum contact resistances permissible. 
Similarly, S.M.M.T. Standard EL 10-1 shows 
a drawing of a 4in d.c. generator remarkably 
like the corresponding drawing in a well- 
known manufacturer’s catalogue, together 
with that same manufacturer’s performance 
data. All performance data are described . 
as maximum and the potential user of the 
specification must agree with the supplier 
on the performance of a nominally 
“* standardised ” component. 

When we note that all recommendations 
in this book are advisory only, and their use 
is entirely voluntary, we declare that this 
committee, and the Standards Board as a 
whole, would do well to get ahead of the 
game, to issue standards for those items 
which are at present produced in different 
forms, and thereby allow the purchaser to 
show whether or not he values adherence to 
some arbitrary code of practice. 

It goes without saying that if a set of 
specifications is to be issued it should be 
written in a form which will command general 
respect, and if it should fail in this manner 
then the time and trouble taken to compile 
those standards will have been wholly wasted. 


Heating and Air-Conditioning of Buildings. 
Third Edition. By OscAR FABER and J. R. 
Ke_t. The Architectural Press, 9-13, 
Queen Anne’s Gate, Westminster, London, 
S.W.1. Price 65s. 

Tuis is the third edition of a textbook that 

has long been accepted as a_ standard 

reference work by heating engineers and 
architects. For reasons that are well known, 
greater efficiency in the use of fuel for space 
heating is becoming increasingly important 
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with an urgency that calls for an authoritative 
presentation of the many new developments 
in methods and equipment. The reader may 
turn to this new edition, revised and extended 
with an emphasis on plant and equipment, 
for an up-to-date account of these develop- 
ments without being overburdened with 
highly technical considerations. More refer- 
ences, however, could usefully have been 
given to research and other specialised papers 
that have appeared since the second edition 
was published in 1943. Whenever possible, 
reference to original papers should be 
encouraged. Very little has been added to 
the earlier chapters on fundamentals, but a 
particularly noteworthy addition deals with 
the report entitled “‘ Basic Design Tempera- 
tures for Space-Heating,” published in 1955 
as Post-War Building Study No. 33. This 
document, which is particularly useful for its 
analysis of meteorological data, was prepared 
by a committee set up in 1950 to make pro- 
posals for the selection of basic design 
temperatures for space-heating. The authors 
have summarised the principal findings of the 
work of this committee in a table giving 
suggested design temperatures for eight 
regions representing the populous areas of 
Great Britain and Northern Ireland. Basic 
design temperatures involve considerations 
of the thermal capacity of buildings and 
introduce complex problems in variable heat 
flow. Some developments in methods of 
obtaining practical solutions to certain of 
these problems have been described in recent 
years, but the authors’ earlier empirical 
treatment of the subject remains unaltered in 
this new edition. Calculation of solar heat 
gains in air conditioning might have been 
treated more effectively by introducing the 
concept of sol-air temperature. Units of heat 
transfer as expressed in British Standard 874 : 
1956, “* Definitions of Heat Insulating Terms 
and Methods of Determining Thermal Con- 
ductivity,” do not appear in this revision. A 
consistent terminology is~very desirable in 
publications. 

To sum up, the quality of the earlier edition 
is maintained in this new volume and the 
additional information brings the work up to 
date for engineers and architects. 


Tin Box Manufacture. By J. W. LANGTON, 
M.B.E., B.Sc., M.I.Mech.E. Canning 
Publications, Ltd., 14-15, Coleman Street, 
London, E.C.2. Price 30s. 

THE author states that his object in writing 
this book is to pass on to young entrants to 
the tin box trade the basic facts of the manu- 
facturing processes which have not hitherto 
been readily available from a single volume. 
The book describes the production of seam- 
less and made-up containers of round, 
rectangular and irregular shapes. It deals 
step by step with the processes, tools and 
machines from the initial stages of cutting 
and testing of tinplate to the soldering and 
testing of the finished containers. 


Books Received 


A Further Handbook of Industrial Radiology. By 
W. J. Wiltshire. Edward Arnold (Publishers), Ltd., 
41, Maddox Street, London, W.1. Price 50s. 

Progress in Semiconductors. Volume 2. By Alan 
F. Gibson. Heywood and Co., Ltd., Ingersoll 
House, 9, Kingsway, London, W.C.2. Price 63s. 

Transmission Circuits. By Everard M. Williams, 
and James B. Woodford. The Macmillan Company, 
10, South Audley Street, London, W.1. Price 30s. 

The Prospects of Nuclear Power and Technology. 
By Gerald Wendt. Macmillan and Co., Ltd., 
St. Martin’s Street, London, W.C.2. Price 42s. 

An Introduction to the Cathode Ray Oscilloscope. 
By Harley Carter. Cleaver-Hume Press, Ltd., 31, 
Wrights Lane, Kensington, London, W.8. Price 
12s. 6d. 
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Obituary 


RICHARD RAPIER STOKES 


Mr. RICHARD RAPIER STOKES, M.P., died in 
London on August 3, at the age of sixty. 
He had broken three ribs when his car over- 
turned in a ditch on July 21, and had been ill 
with bronchitis since the accident. Mr. 
Stokes was born on January 27, 1897, and 
was the second son of a barrister, Phillip 
Folliot Stokes. He was captain of the school 
at Downside, the first under the newly intro- 
duced prefectorial system. His uncle was the 
inventor of the Stokes mortar, and the young 
man saw the weapon in use while serving with 
the Royal Artillery on the Western Front 
in the war of 1914-18. He won the M.C. 
with bar, and the Croix de Guerre, and was 
gazetted major when twenty years old. After 
obtaining his degree and a Rugby Blue at 
Trinity College, Cambridge, he entered the 
family business of Ransomes and Rapier, 
Ltd., and became its chairman in 1927 at the 
age of thirty. In addition, he was managing 
director both of Ransomes and Rapier, Ltd., 
and of Cochran and Co. (Annan), Ltd. 

But as well as being an industrialist, Mr. 
Stokes was a prominent politician. After 
joining the Labour Party he contested Central 
Glasgow, but suffered defeat. He won 
Ipswich in a by-election in 1938, however, 
and retained it for the rest of his life. Out- 
spoken and without fear, he would say what 
he thought, with forceful clarity, and, in 
spite of his good humour, he would pay little 
regard to any embarrassment he might cause. 
He was active in opposition to the Coalition 
Government all through the war years, and 
was particularly critical of the situation that 
arose over the supply of tanks. He criticised 
the Labour Government of 1945-50 with 
equal vigour when he differed on policy, 
notably in connection with the Middle East, 
the American loan, and the administration of 
Western Germany. In 1950, R. R. Stokes 
became Minister of Works; he was 
appointed Lord Privy Seal in April, 1951, 
and Minister of Materials in July of the same 
year. In the latter capacity he was sent to 
negotiate with Dr. Mossaddek when the 
Persian oil crisis arose. The apparent failure 
of this mission was never attributed to the 
fact that Stokes was the emissary, and it was 
generally agreed that he performed his task 
as well as anybody could have done. He 
was certainly a unique member of the Labour 
Cabinet, a business man possessing both 
wealth and ability in full measure. His last 
charge was to set in hand and fulfil an arma- 
ment programme the projection of which 
had led to two Cabinet resignations, 
those of Mr. Aneurin Bevan and Mr. Harold 
Wilson. The Government fell shortly after- 
wards, and it has been suggested that Stokes 
lost the chance to prove himself in a com- 
mission upon -which he had entered with 
energy and skill. Last autumn he was 
defeated in elections for the Labour Party’s 
‘* shadow Cabinet,” and a few months ago 
he was associated with Sir Hartley Shawcross 
in public criticism of plans for further 
nationalisation. 

Throughout his political career, Stokes 
enjoyed the role of the hard-hitting critic, 
though he always delivered his blows without 
malice ; essentially he was a generous and 
likeable man. He won a reputation for 
efficiency during his ministerial days, and the 
Conservative opposition recognised this— 
not without allusion to its supposed origin 


in his business experience. His brief stay . 


at or around the summit did not spoil him, 


and he is said to have claimed never to have 
been other than “‘ a back-bencher at heart.” 
He fretted under political discipline, and did 
not suffer gladly the restraint of the party 
line. A deeply religious man, he was alone 
in his protest against the bombing of 
Cologne during the last war. He had dis- 
tinguished himself in the field in 1914-18, but 
he returned from the war with a deep and 
lasting hatred of it. His generosity coloured 
both his public and his personal relationships. 
When rearmament was first suggested by 
the Government in the early ’thirties, Stokes 
offered that all work by his firm for this 
purpose should be done at no more than cost 
price. It was, however, an offer that was 
rejected. 


H. H. JOHNSON 


WE have learned with regret of the death 
of Mr. Herbert Henry Johnson, which 
occurred on Saturday last, August 3, at his 
home at Harpenden, Herts. Mr. Johnson, 
who was eighty-two, served for many years 
on the editorial staff of our contemporary, 
Engineering, and was a joint editor of that 
journal from 1924 till 1939. 

Mr. Johnson was educated at Merchant 
Taylors School and at the University of Liver- 
pool, where he became a Derby scholar. His 
apprenticeship was served in Liverpool with 
Arrowsmith, Sinclair and Co., and thereafter 
he spent some years in the drawing-offices 
and design departments of Poyser, Heywood 
and Acland, in Nottingham ; Ferranti, Ltd., 
Hollinwood ; and the British Westinghouse 
Electric and Manufacturing Company, Ltd., 
Manchester. His long period of service in 
technical journalism began in 1909 when he 
was appointed to the editorial staff of our 
contemporary. It was a service that had to 
be interrupted by the demands of the first 
world war, during the greater part of which 
Mr. Johnson was engaged as assistant works 
manager at the National Projectile Factory 
in Lancaster. When the war ended, he 
resumed his work with Engineering and, as 
already stated, became joint editor in 1924. 
Although he retired from the daily tasks of 
his office in 1939, Mr. Johnson by no means 
relinquished his long and active association 
with our contemporary, for right up to the 
last he remained a member of its board of 
directors. As is the way of technical 
journalism, we frequently found ourselves, 
in the pre-war years, at meetings and works 
visits attended by Mr. Johnson ; his friendli- 
ness, combined with the breadth of his know- 
ledge, will not be quickly forgotten. 

Mr. Johnson was a member of the Institu- 
tion of Mechanical Engineers and of the 
Institution of Electrical Engineers. He gained 
a Whitworth Exhibition in 1898, and for 
many years had taken a prominent part in 
the work of the Whitworth Society. He 
served as president of the Society in 1950-51. 


L. K. BRINDLEY 


Mr. L. K. BRINDLEY, whose death occurred 
on July 29, was a consultant to the president 
of the International Nickel Company of 
Canada, Ltd., and until last February was 
deputy chairman of the Mond Nickel Com- 
pany, Ltd. Mr. Brindley joined the Mond 
Nickel Company, Ltd., in 1948 and be- 
became a director in December of that 
year, managing director in January, 
1951, and deputy chairman in May, 1955. 
Mr. Brindley was born in Dublin in 1887. 
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Hypersonic 
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Researches 


The Armament Research and Development Establishment is carrying out experi- 
ments with “ cold” and “ hot” hypersonic tunnels, with a launcher able to endow 
a model with speeds up to 10,000ft per second, and with a low density tunnel running 


in the slip flow regime. 


The plant and the principles of operation are briefly 


described here. 


= prospect of launching ballistic missiles of 
exceedingly long range and correspondingly 
high trajectories has drawn much attention to the 
investigation of hypersonic flow and of super- 
aerodynamics. The Armament Research and 
Development Establishment, Fort Halstead, has 
built a variety of plant to reproduce the pheno- 
mena associated with the extremes of speed and 
altitude. This includes “cold” and “hot” 
hypersonic tunnels driven by a pressure tube and 
a light gas gun, respectively, a high velocity 
launcher, in which a model is fired along a range 
by a light gas gun, and a low density tunnel 
running at vacua down to about 10 microns Hg. 


PRESSURE TUBE TUNNEL 


The principle of the pressure tube tunnel was 
originally proposed by Ludwieg at Gottingen as a 
simple tool for work at supersonic speeds : the 
method will be set forth briefly for comparison 
with the more advanced techniques. A reservoir 
of gas in the form of a very long tube is connected 
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Fig. 1—Discharge of reservoir of pressure tube 











through a supersonic nozzle to a working section, 
and discharges through a diffuser: the diffuser 
is sealed off by a diaphragm and the whole 
volume pressurised. When the diaphragm rup- 
tures, expansion waves pass through the working 
section and nozzle into the tube, and gas accel- 
erates in the opposite direction. This process 
ends when the nozzle chokes, and conditions at 
the downstream end of the tube then remain 
steady while the waves traverse the tube to the 
closed end and return (see Fig. 1). There is then 
a drop in pressure at the nozzle followed by 
another interval of steady flow whose duration is 
determined by the length of the tube (see Fig. 3). 


This will continue until the pressure is inadequate 
to sustain the flow through the fixed nozzle and 
diffuser. 

The Mach numbers that can be attained in 
such a tunnel are limited by the need to avoid 
liquefaction of the working medium, and thus, 
while they may be high for helium, they may not 
exceed 4 for air expanding from room tempera- 
ture. The extent to which the performance can 
be increased by heating the gas in the tube is 
limited by the properties of the pressure vessel : 
while only the gas near to the nozzle actually 
leaves the tube, it must be expected that if only 
this part of the charge were heated expansion 
waves would be reflected from the mass having a 
temperature gradient. 

The open end of the pressure tube at Fort 
Halstead is seen in Fig. 2: there are glass win- 
dows in the sides of the working section for 
schlieren “visualisation. Steady flow has been 
maintained in this tunnel for periods of nearly 


ome 


Pressure 








Time 


Fig. 3—Pressure above nozzle of pressure tube 


60 milliseconds. Experiments have been made 
with a long, flexible hose as the reservoir, in 
order to reduce the space needed to house the 
device ; contrary to expectation, no degrada- 
tion of performance due to reflections off the 
walls was detected. 


LIGHT GAS GUN TUNNELS 


A high-temperature store of air for the opera- 
tion of a tunnel can be made available by utilising 
the discharge of a light gas gun. This consists of 
a large reservoir of gas under high pressure, 
separated by a diaphragm from a barrel within 
which moves a light piston. The diaphragm is 
ruptured with the piston at the near end of the 
barrel, accelerating the piston violently and 
setting up the pattern of compression and 





Fig. 2—The working part of the 
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pressure tube tunnel ; steady conditions have been observed for 
milliseconds 
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expansion waves shown in the detail of Fig. 4. 
The piston rapidly reaches a nearly constant speed 
defined by the Mach number at which the 
pressure behind the shock fronts is equal to that 
in front of the pressure waves and, clearly, 
higher for light than for dense gases, and 
passes along the barrel until, nearing the 
far end, it is met by a shock wave reflected off 
the far end of the barrel. Two or three reflections 
—more only in the case of a very heavy piston, 
which would not be expected to attain the desired 
speeds—stop the piston and it moves back to an 
equilibrium position. The passage of the reflected 


























(b) 
(a) Motion of piston of light gas gun. 
(6) Piston starting motion. 


Fig. 4—Discharge of light gas gun 


shock waves through the gas in front of the piston 
raises its temperature abruptly, theoretically to 
about 3000 deg. K in the case of air, 7000 deg. K 
for helium, and 10,000 deg. K for hydrogen 
(while these temperatures will be reduced by such 
phenomena as ionisation, subsequent expansion 
will be as from these levels). The pressure ahead 
of the piston fluctuates fiercely after it comes to 
rest, but in about 0-05 seconds settles down at a 
value close to the initial reservoir pressure. A 
diaphragm separating this space from a super- 
sonic nozzle and the working section is designed 
to rupture at this stage, and the hot compressed 
gas is then used as working fluid for a run lasting 
in the order of seconds. The actual duration is 
determined by the ability of the nozzle to sustain 
the temperatures involved. In order that the 
theoretical flow in the divergent part of the nozzle 
shall be able to establish itself, it is in practice 
necessary to evacuate the tunnel downstream of 
the second diaphragm. 

There are at A.R.D.E. two “ hot ” hypersonic 
tunnels employing this principle, one with a 
barrel of 20mm bore and the other 40mm bore. 
The larger is shown in Fig. 5 ; it has its reservoir 
screwed to the barrel, whereas that of the smaller 
and earlier tunnel is clamped to it by a normal 
gun breech mechanism. In order that the reser- 
voir need not be discharged while replacing the 
diaphragm, a screw-down needle valve, operated 
by the handle seen beyond the reservoir, is 
provided. The reservoir has a capacity of 14 
cubic feet and runs at about 250 atmospheres : 
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there is provision for rupturing the diaphragm 
under electrical control instead of, as usual, by 
increasing the pressure. The piston is turned 
from nylon rod, and weighs about 10 grammes. 
The barrel may be pressurised to, say, 10 atmo- 
spheres initially, not necessarily with the same gas 
as the reservoir, and is seen fitted with instru- 
mentation for pressure measurement. The nozzle 
throat is made of steel, for use at the moderate 
temperatures involved with air driving air, copper, 
for air as working fluid and helium or hydrogen 
driving, or tungsten for extreme temperatures : a 
M=10 nozzle might have a throat diameter of 
0:060in. Running times envisaged for this 
tunnel range up to | second at 1000 deg. K 
and 0-1 second at 9000 deg. K. The nozzle 
expands at 74 deg. included angle to 3in diameter 
to an open jet working section : above the section 
there is a microphone which provides a highly 
sensitive record of the sequence of events in the 
tunnel. Instrumentation is, of course, a matter 
of some difficulty in such hot gas streams, and 
thermocouples of 0:004in chromel-alumel wires 
are being used. A method of measuring velocity 
directly by creating a disturbance in the stream 
with a spark discharge, and taking spark photo- 
graphs of the disturbance as it passes downstream, 
is being developed but is not expected to afford 
great accuracy. Pressure measurements are made 
by capacitor transducers. 


LIGHT GAs GUN LAUNCHER 


It was related above that severe fluctuations 
of pressure occur in front of the piston of a 
light gas gun when it has reached its final position. 
It has been observed that the peak pressures may 
exceed 25 tons per square inch, although the 
final pressure settles to 2 tons per square inch. 
This high transient pressure can be utilised by 
allowing it to accelerate yet another piston ; if 
this further piston is passing along an evacuated 
tube, velocities of 20,000ft per second may be 
attained. This piston can be formed by a model, 
or, possibly, a model and sabots, and be pro- 
jected into a range on which its behaviour is 
examined. 

Fig. 7 shows the launcher at Fort Halstead ; 
the reservoir at the right is Sin in diameter, the 
gas gun barrel is 1-000in, and the launcher bore 
is 0-250in, this final stage being about 200 
calibres long. This example attains about 
7000ft per second running on air, and 10,000ft 
per second with hydrogen as the driving medium 
and helium as the working fluid. The second 
piston or projectile is retained by a shear ring 
until the peak pressure is built up behind it. 
The projectile has to pass through a diaphragm 
to leave the evacuated volume and enter the range, 
but this need be no more than }in in diameter 
and such a material as cigarette paper may be 
employed. The range may be pressurised to, 
say, 10 atmospheres in future work, and it is 
anticipated that the full-scale Reynolds numbers 
of, say, the re-entry case, will be achieved by 





Fig. 5—The 40mm light gas gun; at the far end is seen the 
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Fig. 7—The light gas gun formed by the first two sections of tube seen here is used to accelerate a 


projectile down the final barrel to 10,000ft per second. 


Within the building there is a range on which the 
ed 


path of the model can be observ 
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this technique. The observation of the flight of 
the model is not expected to present difficulties 
to the A.R.D.E. 


Low-DeENsITY TUNNEL 


Both aerodynamic and ballistic vehicles are 
now envisaged as travelling at such altitudes that 
the mean free path of the atmospheric molecules 
compares with the dimensions of the body, i.e. 


pressure reservoir, 

screwed to the barrel. At this end of the barrel a nozzle leads to the working 

section, glazed for schlieren visualisation, which is connected to a vessel which 
may be evacuated by the vacuum pump in the foreground 
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Fig. 8—Range of Mach and Reynolds numbers covered by the low density tunnel running on air 


at Knudsen numbers of the order of unity. To 
study these conditions a low-density tunnel has 
been built ; its performance when running on 
air is illustrated in Fig. 8, which also shows a 
set of proposed divisions between the regimes of 
molecular and slip flow. For the higher speeds 
heating of the working fluid is necessary, but the 
mass flow is so minute that this presents no 
difficulty. The tunnel in its original form is seen 





Fig. 6—Projecting from the right-hand end of the working section can be seen 

the intake pipe connected to a nitrogen cylinder, and above it a thermometer. 

Pressure instrumentation occupies the working section. At the left-hand end 
are the diffusion and rotary vacuum pumps 
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in Fig. 6; gas is admitted through a needle 
valve to a working section which is continuously 
pumped. Steady conditions take many minutes 
to achieve, but running times are almost 
indefinitely long. The tunnel is now being 
rebuilt to employ at first two and later three 
diffusion pumps. 

The technique of using such a tunnel presents 
many unusual features. The boundary layers 
on the nozzle will be extremely deep, typically 
two-thirds of the radius ; were the pressures to be 
carried below 10y, the entire stream would 
resemble pipe flow. Measurement of the minute 
forces on the model can be carried out by install- 
ing a balance in the evacuated space, but tem- 
peratures must be inferred by assuming adiabatic 
expansion in the core of the stream. Pressure 
measurements are made directly, but the appa- 


Paint Warehouse 


PAINT warehouse recently placed in 

service at the Slough paint works of Imperial 
Chemical Industries, Ltd., is of particular 
interest both in its construction and the methods 
adopted for storage and handling. It is built 
on a site of only 400ft by 300ft and provides a 
storage capacity for a million gallons of paint, in 
the form of some 7000 stock items which are 
involved in the different types, colours and sizes 
of tins of the paints handled. In order to pro- 
vide the necessary reception, storage and selective 
dispatch facilities the warehouse incorporates 
a comprehensive rack installation served by a 
conveyor system designed and installed by 
Geo. W. King, Ltd., of Stevenage. 

The main storage rack system which is used 
for tins of one gallon and less is built as a com- 
posite four-tier structure supported through its 
vertical members directly on the main founda- 
tions and not on intermediate floors of the 
building. The vertical members of this 40ft 
structure also support three intermediate upper 
** floors,’ which primarily comprise steel walk- 
ways between the racks. The outer walls of the 
building are simply protective shells and do not 
carry any loads. In this rack installation, which 
was supplied by Constructors, Ltd., there are 
stored a complete range of paints for making up 
required order “* parcels ’’ of different colours and 
tin sizes. A section of the ground floor of the 
building is arranged for the pallet storage of 
paints supplied in bulk lots to other paint 
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ratus must be so designed that the effect of out- 
gassing is negligible. For Reynolds numbers 
below 200 an empirical correction to pitot 
pressures is required, while the static observation 
is confused by the presence of the boundary 
layer. Mach numbers have been inferred from 
temperatures and observed pitot pressures to 
check the accuracy of static measurements. 

In such conditions as these a shock wave may 
have a thickness of din and investigation of its 
structure becomes possible. A technique of 
visualisation which is effective at pressures 
around 100y is to use nitrogen as the working 
fluid and raise its potential to 500V or higher by 
means of a charged grid in the nozzle. This 
renders the nitrogen transiently luminescent and 
changes in its density can be discerned. The 
illustrations to this article are Crown copyright. 


Conveyor System 


depots and large users, and the large drums and 
kegs of paint not suitable for rack storage 
which are handled by fork trucks. 

The shop in which the paint tins are filled is 
situated some 200ft away from the warehouse 
and the two buildings are connected by an over- 
head enclosed bridge, through which the delivery 
and return lines of a “‘ Stanrun ’’ conveyor system 
pass. At present this filling shop has two 
filling lines, each of which changes to a different 
size of tin at least once an hour and to a different 
paint colour somewhat less frequently. _ This 
means that at any one time three quite distinct 
kinds of product can be coming from the filling 
shop, each one being required on a different floor 
in the warehouse. Similarly in the warehouse it 
is essential to be able to dispatch components 
of the same order in haphazard sequence from 
several operators working in different parts of 
the storage area. Yet these must arrive at the 
checking points in definite sequence. 

To satisfy these requirements a “ Stanrun’ 
overhead chain conveyor system with trolley- 
suspended trays has been installed in ten inter- 
connected sections having a total .length of 
some 3000ft. A particular advantage of this 
system is the means by which a tray can be 
transferred from one chain section to another at 
any of a number of predetermined points by the 
setting of keys on the supporting trollies. The 
conveyor chain speed is 40ft to 45ft per minute 
and each trolley is designed to support a load of 


’ 


Emptying conveyor trays received from the filling department on a warehouse floor 
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100 Ib, which includes the weight of the tray and 
up to about 5 gallons of paint. 

Tins of paint from the filling shop are loaded 
on trays at a reception station and the control 
key of each tray is set according to the floor at 
which its load is stored. At the appropriate floor 
each tray is automatically shunted off on to a 
reception circuit for unloading, and then passed 
back into the main system. One of these floor 
unloading stations can be seen in the illustration 
at the foot of this page. The tins are stacked 
in the racks according to type, size and colour, 
by hand. At the end of each line of racks on 
each floor there is a pneumatically operated 





Loading stations along the main gangway of a ware- 
house floor 


transfer machine which removes an empty tray 
from the conveyor line and deposits it at a con- 
venient loading level at a packing or assembly 
station. When the requisite tins have been loaded 
on to a tray it is reintroduced into the conveyor 
circuit. Each of these transfer operations is 
effected in about five seconds without inter- 
ruption of the other trollies moving in the circuit. 
One of these loading stations at the end of a 
rack line can be seen in the illustration we 
reproduce above. 

The system is controlled from a central point 
by a “conveyor controller,’ who is linked to 
various parts of the warehouse by pneumatic 
tube systems, through which documents can be 
passed quickly. This controller receives and 
distributes the requirement notes which the 
order assembling operators use, and controls the 
work released in such a way as to keep the con- 
veyor system balanced and running smoothly. 

The main circulating conveyor passes along 
each of the four storage floors and into the 
dispatch area, where it connects through transfer 
machines to eight short conveyors called marshall- 
ing lines. For each of these marshalling lines 
there is one assembler working in the storage 
area, and each assembler sends his conveyor 
trays to his line only. 

When an assembler has collected sufficient 
tins to make up a load he puts them into an 
empty conveyor tray waiting in the nearest 
loading station, of which there are six on every 
floor. Having loaded the tray, he adjusts the 
keys on the conveyor trolley to the appropriate 
combination so that they will be selected by the 
transfer machine at the entry to his marshalling 
line. Upon a lever being pulled the loaded tray 
is then automatically elevated and put back into 
the main circulating conveyor. The next empty 
tray is then selected by the loading station auto- 
matically and brought down to loading level. 
The main circulating conveyor is thus transport- 
ing on the single track filled trays from operators 
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throughout the storage area, all destined for 
one or other of eight marshalling lines. 

From the marshalling lines the controller 
releases the trays one line at a time into a transfer 
conveyor, from which they finally pass into one 
of three storage loops for the subsequent opera- 
tions of checking and packing. Two of these 
loops, accommodated in the roof of the building, 
each provides storage for 100 trays awaiting 
checking and packing. One loop delivers 
trays of goods for packing to an unloading 
point on the ground floor and the other loop 
delivers trays of goods which do not require 
packing to an unloading point at first floor level. 
The third loop, which has storage for only twenty- 
five trays and is used for small orders, is able to 
discharge on either ground or first floor levels. 

Tins removed from the conveyor trays are 
checked on roller conveyors before being placed 
on a Sstillage or a mobile rack or allowed to 
proceed along the roller track to the packing 
point. Here cartons of the required size made on 
the floor above are fed down a system of chutes 
to tin loading stations. The completed orders are 
taken on slat conveyors to vehicle loading bays. 





Free-Piston Engine Progress 


THE Pescara free-piston engine system is at 
present the subject of widespread activity in this 
country, and progress in its introduction has 
recently been revealed by the Brush Group. The 
Brush Electrical Engineering Company, Ltd., 
has evolved a range of turbines for use with this 
system ; they have nominal horsepowers of 
1000, 2000, 3000, 4000, 5000, 6000, 8000 and 
10,000, at, generally, descending speeds. Units of 
6000 h.p. and over are available for direct drive 
of 60-cycle alternators and of 8000 h.p. and over 
for 50-cycle alternators ; 3000 r.p.m. machines 
have eight stages and the remainder five. The 
turbine design reflects the low temperature and 
low pressure ratio involved, about 4 atmospheres 
and 450 deg. Cent ; the makers observe that it 
resembles a back-pressure steam turbine. The 
blades of each row are the same section and 
vary no more than 2 : 1 in length, being designed 
on free vortex assumptions. Pressure losses are 
minimised by a volute entry_and a diffuser at the 
exit annulus. The rotor is virtually solid, but 
to permit more rapid starting provision is made 
to pass hot gas through the central bore. The gas 
enters through radial drillings just before the 
first stage blading and leaves through passages 
emerging just beyond the drum ; it comes out 
between two sets of glands, so that control of the 
flow is exerted by the pressure in this space. The 
opposite end of the drum is also between two 
sets of glands, so that the pressure on it can be 
used to balance end thrust. The rotor heating 
flow is not allowed to reach the vicinity of the 
bearings. 

The construction is kinematic, as on axial-flow 
Brush steam turbines. The rotor is located 
axially at the inlet end by a self-aligning Michell 





The main moving parts of the gasifier 
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bearing. Non-touching carbon seals form the 
glands, and labyrinths are provided to maintain 
tolerable end thrusts and gas escape rates in 
case of a carbon seal failing. The top halves of 
inlet, cylinder, and exhaust casings can be 
removed all together for inspection. 

The National Gas and Oil Engine Company, 
Ltd., has completed preliminary trials of what is 
claimed to be the first $.1.G.M.A. G.S.34 gasifier 
of British manufacture to run. With the excep- 
tion of the mechanical lubricator, no parts or 
components were imported, but complete inter- 
changeability with the original units has been 
maintained.’ Our illustration shows the principal 
moving parts in the maker’s works ; both com- 
pressor and engine pistons have three lead-bronze 
bearing bands, and there are two and six piston 
rings respectively. The synchronising linkage 
is also shown ; to maintain balance, the longer 
rod is partly hollow. The fuel pump is driven by 
the splined shaft from the short link, and the 
lubricator by the gear wheel attached to the long 
link. The hole near t.d.c. in the compressor 
piston surrounds the tube which unites the cushion 
volumes and prevents rotation of the pistons. 

The British unit has a fuel pump and standard 
injectors made by Bryce Berger ; it uses Shell 
free-piston engine oil for the total loss feeds, and 
normal S.A.E.20 for the piston cooling and 
governor circuits (see page 106, July 19). The 
original engines, for which a licence in this 
country is held by Alan Muntz and Co., Ltd., 
were described on page 615, June 1, 1956. 





Pumps for the Auxiliary Fire Service 


PARTICULARS have been issued by Sigmund 
Pumps, Ltd., Team Valley, Gateshead, 11, of a 
single-stage centrifugal pump which has been 
developed and is now being made in large 
numbers for the Auxiliary Fire Service in this 
country. One of the pumps as fitted on a fire 
tender can be seen in the illustration below. 
The pump is driven directly from the 100 h.p. 
engine of the tender at 3000 r.p.m. and is designed 
to achieve the specified full output of 900 g.p.m. 
on a 10ft lift working with a 54in suction hose. 
It can be primed on suction lifts up to 25ft in 
nineteen seconds using an integral self-priming 
piston pump. Each of the pump’s twin discharge 
branches is fitted with a breeches piece so that 
four. hose connections are available. A 6in full- 
bore outlet fitted with a non-return valve can be 
used in conjunction with 6in hose for relay pump- 
ing when required. 

The pump has a body and suction cover of 
gun-metal, and its gun-metal impeller is keyed 
on to a stainless steel spindle carried in two 
single-row ball bearings. The spindle gland con- 
tains four turns of packing, fitted in pairs, and 
between the pairs is a lantern ring to which grease 
is fed by a screwdown lubricator. The method 
of tightening the gland has been simplified : the 
gland is held against the packing by a hinged 
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lever, passing through the ports in the housing, 
and it is adjusted through this lever by turning a 
handwheel on an extended screwed stud. Within 
the gland the spindle is protected by a bronze 
liner, seating against a shoulder on the spindle 
and secured by the impeller boss. 

The single-sided impeller has a balance ring 
on the back. It runs in renewable wear rings 
in the pump body and the suction cover, and 
discharges through a diffuser ring into the pump 
volute. The suction branch, of gun-metal, 
attached by studs to the centre of the suction 
cover, is fitted with a strainer. 

On the top centre of the suction cover, above 
the suction branch, there is a cored facing to 
which the priming pump suction is connected. 
The priming pump has two horizontally opposed 
cylinders and is mounted at right angles to the 
spindle of the main pump, above the bearing 
housing. It is held in position laterally by lugs 
which can slide on two pillars, connected at the 
top by a bridge piece, but is flexibly mounted in 
the vertical direction, the lugs resting on coil 
springs. At the rear end it is held by the suction 
connection, in which the necessary flexibility 
is provided by a double bend and a _ bellows 
piece. The drive is by friction from a grooved 
pulley on the main pump spindle to grooves on 
the priming pump flywheel, and it gives a 2 to | 
reduction. The flexibility of the priming pump 
mounting is sufficient to enable the drive to be 
pulled into engagement by means of the priming 
lever, and the springs on the locating columns 
ensure full disengagement when the lever is 
pushed forward to release the drive. Operation 
of this lever also opens and closes an atmospheric 
valve on the priming pump suction, which enables 
priming to begin and shuts off the priming pump 
suction from the main pump suction when normai 
flow has been established. The normal priming 
speed is 1000 r.p.m.; 1500 r.p.m. must not be 
exceeded and is indicated by a red line on the 
dial of the revolution counter. 

Adjacent to the revolution counter are the 
suction and delivery pressure gauges. The 
delivery gauge reads from Olb to 2501b per 
square inch, and a compound gauge is fitted on 
the suction, reading vacuum from Oin to 30in 
of mercury and pressure from 0 Ib to 150 1b per 
square inch. 

The pump can be used also for projecting 
foam, for which purpose provision is made on the 
suction and delivery for connecting a multi-jet 
foam inductor, without the need for adaptors. 
The drive from the engine of the vehicle is 
through a transfer gearbox and transmission 
shaft, which is connected to the pump spindle 
by a Hardy-Spicer coupling. When the pump is 
being driven for long periods additional engine 
cooling is provided by a heat exchanger fitted 
under the radiator. This exchanger consists of a 
closed circuit system in which water is supplied 
from the delivery side of the pump and returned 
to the suction side. There is also a by-pass in the 
piping to cool the oil in the engine sump. 


Heavy duty fire pump fitted in an A.F.S. fire tender 
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Rolling Mill Motors 


We illustrate here two large d.c. rolling mill 
motors recently manufactured in British works, 
One of these was built at the Rugby Works 
of the British Thomson-Houston Company, 
Ltd. It is rated at 7000 h.p., running at 50/100 
r.p.m., with a peak capacity of 21,000 h.p., and 
is designed for driving a 43in reversing cogging 
mill at the Templeboro Works of Steel Peech and 
Tozer, Ltd. The motor will replace a B.T.H. ma- 
chine installed in 1919 and still running. The flywheel 
motor-generator set for supplying the new motor 
was installed in December, 1956, and the new 
motor will be installed during the coming August. 





The second motor is one of three similar machines 
being manufactured in the Trafford Park Works 
of Metropolitan-Vickers Electrical Company, Ltd. 
Our final illustration shows a double armature 
for one of the three 8000 h.p., 65/130/160 r.p.m., 
d.c. reversing motors. These motors are being 
supplied for the new universal beam mill installation 
at the Lackenby Works of Dorman Long (Steel), 
Ltd. 

Each of the three motors has an emergency 
operating peak rating of 24,000 h.p. and the 
commutators are designed for a current of 8000A. 
The motors have closed circuit cooling, with forced 
ventilation and cooling for the commutators. The 
armatures are 9ft in diameter ; the overall length 
of the double armature is 35ft 6in and the weight is 
98 tons, 
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Its associated control gear embodies up-to-date 
amplidyne control designed to give high rates of 
acceleration and retardation combined with accurate 
peak load limitation. The illustration above 
shows the motor on test at the B.T.H. works, 
when it was subjected to peak loads of three times 
normal full load at full voltage and maximum 
speed without any sign of sparking at the brushes. 
The armature for this motor weighs over 100 tons 
and the illustration on the left shows the armature 
being lifted during the process of dismantling the 
machine after testing. It is a double-unit armature 
without through shaft, the two units being 
bracketed together at the centre. This construction 
enables the armature te be split for ease of transport 
and erection, and the manufacturer has designed 
and supplied a special lifting beam to facilitate 


handling during erection. 
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45-Ton Rail Crane 


A RAIL-MOUNTED crane now being manufac- 
tured by Steels Engineering Products, Ltd., 
Sunderland, is designed to lift 45 tons at a radius 
of 12ft when fitted with a 50ft centres jib. 

The power plant of this crane consists of a 
100 h.p. diesel engine driving a shunt-wound 
generator which, in turn, supplies current to 
separate motors for each of the four crane 
motions of hoisting, derricking, slewing and 
travelling. As in other “‘ Coles’’ cranes, an 
advantage of this transmission system is the 
resulting reduction in fuel consumption since the 
engine is not kept running at constant high 
speeds, power being developed according to 
needs whilst the crane is in use. In the event of 
the supply of current being interrupted, electro- 
mechanical brakes are automatically applied to 
the crane motions. 

The controls in the operator’s cab comprise 
finger-tip directional levers for each motion. 
Each lever is spring-loaded to its off position and 
the electro-mechanical brakes take control 
immediately the current drops. 

The chassis frame of welded rolled steel sec- 
tions and plates is mounted on two four-wheeled 
bogies each of which is driven by a separate 
electric motor. 

The standard strut jib is of lattice construction, 
made in two sections of combined total 
length 50ft, which can be increased to 80ft by the 
use of extension pieces. For cranes with twin 
hoisting drums a 25ft fly-jib may be used as a 
straight extension or swan-neck with a maximum 
offset of 6ft from the centre line of the main jib. 

When fitted with standard jib, as shown in 
the illustration below, the crane weighs 
approximately 84 tons, and it has a shunting 
capacity of 400 tons when working on a straight, 
level track. When required, the crane can be 
fitted with an electro-magnet of up to S0in dia- 
meter and for grabbing duties an assortment of 
grabs are available with a maximum capacity of 
45/36 cubic feet, a spring-loaded tagline being 
provided for extra control. The safety equipment 
fitted includes a radius indicator which shows at a 
glance the safe working load for the jib radius, 
and any tendency to overload is immediately 
corrected by a “Coles B-and A” safe load 
indicator which gives both visual and audible 
warning signals. Totally enclosed, self-resetting 
limit switches provide an automatic safeguard 
against over-winding, over-lowering and derrick- 
ing beyond the prescribed limits. 





Rail crane with 100 h.p. diesel-electric drive designed to lift 45 tons 
at 12ft radius 
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Lightweight Subway Cars in Toronto 


A FILM recently shown in London at the offices 
of the Aluminium Development Association deals 
with the construction of the aluminium subway 
cars built by the Gloucester Carriage and Wagon 
Company, Ltd., for the Toronto Transit Com- 
mission. Orders for the rolling stock of this new 
underground railway were placed in 1952. The 
initial order called for 104 passenger cars of steel 
construction except for.a number of fittings such 
as entrance doors, seat frames, windows and 
interior mouldings, which are of aluminium. On 
the results of a study initiated by the Aluminium 
Development Association with the Toronto 
Transit Commission and the Gloucester Railway 
Carriage and Wagon Company, Ltd., it was 
decided to build a few cars with all-aluminium 
body shell structures in order to test the econo- 
mics of light metal construction under actual 
service conditions. Eventually, six aluminium 
and 100 steel cars were built under the initial 
contracts, the aluminium cars being some 
10,000 Ib lighter than those of steel. 

The steel and aluminium cars were built to 
identical design requirements and provided with 
the same traction and other equipment, the 
exterior of the steel cars being painted red, the 
aluminium cars having a bare metal, unpainted 
finish. 

The aluminium cars, completed somewhat 
later than the steel ones, were put in service in 
March, 1954. Since then, careful measurements 
have been made continuously in both steel and 
aluminium cars of energy consumption, axle 
bearing wear, brake shoe and tyre wear, and data 
has been collected on maintenance of body shell 
finish. 

An interesting paper giving a comparison of 
the service results with the steel and aluminium 
cars was presented to the American Institute of 
Electrical Engineers by Mr. L. W. Bardsley this 
year. This paper gives details of comparative 
tests on certain components and operating cost 
areas where definite savings might be expected 
from the aluminium cars. Four steel and four 
aluminium vehicles were used in the tests. It 
was calculated that the power consumption 
under certain typical conditions would be 
4:8kWh per car-mile for the steel vehicles and 
4:4kWh for those of aluminium construction, a 
power saving of 8-3 per cent. To check these 
figures by measurement eight watt-hour meters 
were mounted in each of the four-car trains to 
measure tractive power consumption, and over 
a long period they show- 
ed that thecalculated and 
measured power con- 
sumption figures were 
identical. This saving 
of 0:4kWh per car-mile 
represents an annual 
saving of some 278 
Canadian dollars. 

In connection with 
journal bearings on the 
cars it wascalculated that 
there would be an annual 
saving of some 28 dol- 
lars on each of the light- 
weight cars compared 
with the steel cars. Brake 
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shoe life was considered and it was estimated 
that on the aluminium cars it would be 1-24 
times that of the steel cars. Actual tests 
in service showed that the figure was 1-214, 
and the annual saving per car was some 109 
dollars. The effect of weight reduction on wheel 
and track wear was difficult to determine, but 
experience indicated that the wheel replacement 
costs of the lightweight cars would show an 
annual saving of 50 dollars per car. A further 
saving of 66 dollars per year was effected as the 
aluminium cars did not require repainting as did 
the steel vehicles. Summarising the figures, the 
paper states that although all the possible savings 
had not been included, each of the aluminium 
cars would show a total annual saving of 
531 dollars as compared with those of steel 
construction. 





Standard Rail Tank Wagons 


AT a recent exhibition in London, Charles 
Roberts and Co., Ltd., Horbury Junction, Wake- 
field, showed three four-wheeled standard tank 
wagons for the conveyance of bulk liquids at 
high speeds which have been designed to comply - 
with the recommendations of the British Trans- 
port Commission. These vehicles, one of which 
we illustrate below, include a class ‘“‘ A’’ wagon 
for inflammable liquids, a class ‘‘ B’’ wagon for 
heavy liquids andchemicals and fitted with steam 
heating coils, and a British Railways creosote 
tank wagon. They have been designed basically 
on a 15ft wheelbase, with length over headstocks 
23ft 84in and overall length 27ft 94in, to comply 
with the ratio of wheelbase to length over uncom- 
pressed buffers of 0:54. All three vehicles have 
similar underframes of riveted construction and 
in which the main members are of rolled steel 
channel with in thick top and bottom gusset 
plates at the ends of the frame and at the cross 
members. 

The tank barrels are of butt welded construc- 
tion, the ends being dished and flanged 3in mild 
steel plate. The circumferential shell plates are 
of tin thick mild steel, except at the tank anchor- 
age, where the thickness has been increased to 
jsin. The class “ A,’’ class “ B’”’ and creosote 
vehicle barrels have gross capacities of 6149 
gallons, 5370 gallons and 4880 gallons respec- 
tively. The variation in barrel size is caused by 
the maximum volume of liquid at various specific 
gravities that can be carried within the maximum 
registered gross weight of 35 tons on rail. Each 
tank is secured to its underframe by four anchor 
angles and rests upon two pairs of mild steel 
supports, behind which doubling plates are 
welded to the barrel. 

The short drawgear is fitted with international 
hooks and screw couplings. Rubber draw springs 
are fitted, and mild steel rocking washers inserted 
between the rubber springs and the frame knee 
permit lateral movement of the drawhook. 
Self-contained pneumatic buffers are fitted, two 
vehicles having buffers manufactured by Oleo- 
Pneumatics, Ltd., and one with those made by 
Dowty Hydraulic Units, Ltd. 

The two private owners’ wagons exhibited 
had wheels 3ft lin diameter on tread with 2}in 
rims, the journals 44in diameter being machined 
to suit either Skefko or Timken roller bearing 











Tank wagon for the conveyance of class ‘‘ A ”’ liquids, fitted with roller 
bearings and vacuum brakes for express running 
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axleboxes. The British Railways creosote wagon 
is fitted with wheels 3ft 14in diameter, 2%in rims, 
and axles with journals 9in by Sin diameter to 
suit the “‘ Isothermos ” axlebox. These different 
axleboxes have been fitted in order to assess their 
behaviour under working conditions. 

In addition to the regulation side hand lever 
brake, the wagons are fitted with automatic 
vacuum brake, utilising two 22in cylinders with 
direct admission valves, isolating cocks and 
empty/loaded change-over gear. The brake 
rigging is so designed as to use one cylinder when 
the wagon is empty, capable of exerting a total 
braking force of 90 per cent of the tare weight 
of the vehicle. By means of the manually 
operated change-over gear, the other cylinder 
may also be brought into action, thereby giving 
an augmented brake force of 66 per cent of the 
gross weight on rails. 





Oil Discharge Hose 


THE increase in the number and size of oil 
tankers and the correspondingly increased 
quantity of oil to be pumped has brought forward 
loading and unloading problems. For oil 
tankers the question of rapid turn-round is of 
considerable importance so that greater pumping 
capacity, higher pumping pressures and larger 
bore hoses are called for. To satisfy pressure 
and bore requirements means increased weight 
of hose and reduced flexibility, both of which 
create handling problems, the solution of which 
called for the development of high-pressure 
flexible hoses of a weight comparable with the 
conventional hose currently in use. These 
problems, together with the liability of hoses to 





X.L. oil discharge hose undergoing kinking tests 


distortion and kinking under the rough usage 
they receive abroad, have been the subject of 
research by the Dunlop Rubber Company, Ltd. 
As a result, the company has produced the 
Dunlop X.L. oil discharge hose which, it con- 
siders, is light in weight, strong enough to with- 
stand the higher pumping pressures, resistant to 
damage by rough handling, and has a service life 
equal to the conventional hose. 

The new hose is made from oil- and sun- 
resistant neoprene compounds, and has a soft 
wall so that it flattens under vacuum but without 
sustaining damage. Furthermore, the soft wall 
does not contain helices of steel wire and is highly 
resistant to damage by kinking. It is claimed that 
the weight is two-thirds of that of a hose, of the 
same bore and working pressure, constructed by 
conventional methods. The form of construction 
is such that the tendency to distortion when 
pressurised is controlled within fine limits, a 
maximum increase in length of 2 per cent being 
obtained at full working pressure. A prototype 
hose has been subjected, as shown in our illus- 
tration, to sharp kinking and release tests for 
1000 cycles, without showing any sign of failure, 
and, when subsequently pressurised, successfully 
withstood a pressure of 1000 lb per square inch. 
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Eight-Electrode Spot Welding 
Machine 


Up to eight welds can be made simultaneously 
using a multiple-electrode welding machine pro- 
duced by Bates and Bates, Ltd., Garston, Liver- 
pool. Standard superstructures can be attached 
for positioning the two 45kVA water cooled 
transformers and electrode holders, and there are 
available top and bottom platens ranging from 
the simple fixed arm to rotatable platens and 
conveyor-belt feeders. 

The electrode holders are _ hydraulically- 
operated, and the rams can be adjusted to give 
the desired pattern of eight spots. The maker 
claims that almost any pattern of welds can be 
made. Electrode loading is variable between 
150 Ib and 800 lb and is indicated by a gauge. 
Hydraulic pressure up to 1600 lb per square inch 
is obtained from an intensifier using air supplied 
at up to 80 Ib per square inch. The transformers 
each have a five-position tapping switch for 
coarse adjustment of power—fine adjustment of 
power is electronically controlled. The secondary 
windings are water cooled. A bottom platen, 
30in by 18in, may be fitted, and its height can 
be set in 2in steps. Alternatively, there is avail- 
able a rotatable platen with three faces 20in by 
18in, the height being adjusted by a hand screw. 
With this arrangement three different jigs may be 
used in turn. Switches change the electronic 
control settings when the platen rotates. Another 
standard unit can automatically feed a jig holder 
on to the bottom platen, permitting assembly of 
the work well clear of the machine. Two or 
more machines may fit closely alongside each 
other, making a continuous bottom platen. 

The manufacturer states that with an auto- 
matic conveyor-belt work feeder it is easy to 
weld 19,200 spots an hour. 





Power Guillotines 


A NEw series of power guillotines introduced 
by F. J. Edwards, Ltd., of 359-361, Euston Road, 
London, N.W.1, includes three sizes of geared 
and one ungeared machine. The geared machines, 
which have a shearing capacity in mild steel of 
16 S.W.G., are available in 3ft, 4ft or 6ft widths, 
and the capacity of the ungeared model is 3ft by 
18 S.W.G. A trip latch box forming an integral 
part of the non-repeating, multi-tooth, dog clutch 
of these machines ensures single-stroke action 
even if pressure is maintained on the clutch pedal. 
Continuous stroke action may be obtained, when 
needed, simply by disconnecting the latch lever. 

As can be seen from our illustration, the 
guillotines are of undercrank design, and they are 
constructed of steel plates welded to form solid 
members. All moving parts are covered and 
both the motor drive and clutch are enclosed by 
sheet metal guards. The spring-operated sheet 
hold-down fitted is slotted to give an additional 
view of the cutting line and automatically grips 
the material prior to cutting to ensure a clean 





Geared power guillotine for mild steel up to 16 gauge, 
made in three widths of 3ft, 4ft and 6ft 
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accurate finish whilst effectively guarding the 
operator’s hands. 

The rectangular section cutting beam is ribbed 
and welded to resist side stresses and is operated 
by two adjustable connecting-rods driven by 
eccentrics from the main shaft. Wear on the 
cutting beam guides is taken up by large adjust- 
able bearing strips. 

The flywheel is mounted on the main shaft on 
the ungeared machine and the driving shaft on 
the geared models. The ungeared machine 
operates at 120 strokes per minute, while the 
geared machine runs at 50 strokes per minute. 
The motor drives the flywheel through vee belts, 
and a spring-loaded brake, self-compensating for 
wear, is incorporated to damp the speed of the 
main shaft before the commencement and upon 
the completion of its cutting operation. 

All of the guillotines are fitted for repetition 
work with easily adjusted standard back, front 
and side gauges, which enable parallel square 
and angular cutting to be achieved, and con- 
cealed strip lighting may be fitted to the machines 
to give a clear view of the cutting line. 





Gas-Shielded Arc Equipment for 
Welding and Cutting 


THREE processes using an inert-gas-shielded 
arc were recently demonstrated by British Oxygen 
Processes, Ltd. These were (i) rapid cutting and 
profiling of thick aluminium plate using a 
tungsten electrode and nitrogen shielding ; (ii) 
spot welding of thin steel sheets from one side 
only, using argon shielding, and (iii) continuous 
welding of variable-contour steel plates with 
automatic control of arc length, again using argon 
as a Shield. The company’s new colour film on 
its flame cleaning process was also shown. 

The cutting machine operates from a power 
source of 110V (open circuit), giving arc voltages 
between 66 and 80. The constricted arc ejects 
a thin section of metal, and a clean-cut edge 
results. The maker states that thicknesses up 
to lin can be dealt with using oxygen-free nitrogen 
or other suitable gases. 

The improvement claimed for the spot welding 
process is greater consistency than has been 
obtained in the past. Cratering and cracking 
of the fused zone is avoided by a timing control 
which reduces the current to zero in four stages. 
The “spot’’ is slightly convex on the side to 
which the torch is applied. The torch is normally 
held in the hand, and, given good contact between 
the surfaces to be welded, the strength of the 
joint is said to be independent of the clamping 
force. Test data were on display, but are not 
being made available for publication. 

The arc length control unit is effectively a 
position controller for the torch, although the 
controlled quantity is actually the arc voltage. 
The equipment may be operated either proxi- 
mately or remotely. 

The film on the flame cleaning process was 
made in coilaboration with a number of users, 
and _ effectively demonstrates some practical 
applications of this method of surface treatment. 
It is to be available for public showing in the 
near future. 





Peaceful Uses of Nuclear Energy 


THE second international conference on the 
peaceful uses of nuclear energy is to be held in 
Geneva from September | to 13, 1958, inclusive, 
and the British Government has accepted an 
invitation to participate. It is expected that much 
information that has so far been withheld in the 
U.K., U.S.A. and Canada will be released at the 
conference. The provisional agenda provides 
for twelve plenary sessions embodying general 
survey papers and four parallel series of technical 
sessions, altogether sixty-eight sessions of three 
hours each. The technical sessions will cover the 
following subjects. 

Series 1.—Chemistry and processing of 
irradiated fuel, reactor technology, radiation 
damage to reactor materials, handling of highly 
irradiated matter, treatment of radioactive wastes. 
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Series 2.—Nuclear physics, fission and fusion 
reactors, fuel cycles, economics, reactor tests. 

Series 3.—Uses of isotopes and _ ionising 
radiation in various fields, dosimetry, biological 
effects of radiation and protection against them, 
reactor safety and siting, meteorological and 
oceanographical aspects of large-scale nuclear 
power production. 

Series 4.—Raw _ materials, 
thorium production, isotope separation, 
elements, material processing. 

The conference is to be run on the same lines 
as the one held in 1955. The names of officials 
have still to be announced. 


uranium and 
fuel 


U.K. participation is being arranged by an: 


executive committee under the chairmanship of 
Sir John Cockcroft. Independent persons or 
organisations wishing to contribute are invited 
to approach the papers secretary at the Atomic 
Energy Research Establishment, Harwell, Berk- 
shire (titles and 500-word abstracts collected by 
the U.K. executive committee must reach the 
Secretary-General of the United Nations by 
March 1, 1958, and final texts by June 1, 1958). 
Other inquiries should be sent to the secretary 
of the Executive Committee at A.E.R.E., 
Harwell. 





Industrial Hydraulic Pump 


AN industrial model of the ‘“ Vardel”’ two- 
stage, self-regulating, high-pressure, hydraulic 
pump has been introduced by Dowty Equipment, 
Ltd., Cheltenham, for stationary, mobile and 
marine applications. This pump is available for 
pressures of 1000 lb to 4000 Ib per square inch, 
outputs of 24 to 5 g.p.m., and speeds of 1500 
to 3000 r.p.m. It incorporates cut-out and relief 
valves so arranged that delivery automatically 
ceases when the set pressure is reached. It is 
stated that at 3000 r.p.m. “ off-load ’’ a pressure 
of 4000 Ib per square inch is maintained by the 
pumps with a power input of under 2 h.p. All 
rotating parts of the pump are balanced to 
eliminate mechanical vibration, and its main- 
tenance is simplified as all the wearing parts are 
interchangeable and readily replaceable. 

The general construction of the pump can be 
seen in the accompanying sectional illustration. 
It consists basically of a first-stage, low-pressure 
gear pump, a second-stage piston pump and an 
unloader gear. The first-stage pump draws fluid 
from the reservoir and delivers it under pressure 
to the second-stage pump. The capacity of this 
second stage is less than that of the gear pump, 
and the surplus fluid is by-passed through a 
relief valve set to maintain the required low 
pressure. A limited quantity of fluid is also 
returned to the reservoir, so dissipating any heat 
generated. 

High-pressure fluid delivered from the second- 
stage pump to the high-pressure outlet acts also 
upon the underside of an actuating piston which 
controls the unloader gear. In the “ off-load” 
condition the low-pressure supply to the second 
stage is cut off by the unloading valve except 
for a small flow through a restricted passage. 
This flow maintains full pressure in the system 
during an idling period, any surplus being 





Industrial hydraulic pump for pressures from 1000 Ib 
to 4000 Ib per a and outputs from 24 to 
g.p.m. 


THE ENGINEER 


returned to the reservoir. While the second-stage 
pump is deprived of fluid a depression is created 
on the underside of a compensator piston, which 
moves so as to permit increased flow through 
the relief valve, so reducing the power input 
required. This, in conjunction with the starva- 
tion of the second stage, results in the whole 
pump running with the minimum expenditure 
of energy while in the idling condition. 





Oxy-Acetylene Fired Rivet Furnaces 


A COMPACT portable heating furnace for rivets, 
which has been developed by British Oxygen 
Gases, Ltd., can be used in close proximity to 
the working area, and eliminates the need for a 
“catcher ’’ at stations normally inaccessible for 
the solid fuel furnace generally used for rivet 
heating in shipyards and on constructional sites. 
The new furnace uses oxy-acetylene and incor- 
porates a specially adapted burner fitted to a 
** Weldogen ”’ blowpipe shank. Gas supplies are 
supplied to the furnace through a manifold and 
controlled by means of a duplex valve. 

The burner is designed to give just enough 
heat to suit the size of the furnace, which is nor- 
mally used for heating rivets }n diameter by 24in 
long, although rivets up to lin diameter and 
4in long can be accommodated if necessary. 





Rivet furnace heated by oxy-acetylene in use 


Four or six jet burners are available for use 
with the furnaces, one of which can be seen in 
use in the accompanying illustration. 

We are informed that one of the prototype 
furnaces in operation is capable of heating 
eighty rivets an hour with a consumption of 
35 cubic feet of oxygen and a similar amount of 
acetylene per hour. Another heating fifty rivets 
an hour uses 13 cubic feet of each gas. As the 
furnaces do not produce fumes, they have been 
used successfully in confined spaces. They 
require little preliminary ‘* heating up ” time and, 
when out of use, fire danger from any hot 
solid fuel remaining in the hearth is eliminated. 





Lloyd’s Annual Report 


LLoyp’s REGISTER OF SHIPPING has_ issued 
its report for 1956, which says that ships 
launched in 1956 exceeded the 1955 total by 
1,250,000 tons gross. Of this amount Japan was 
responsible for 80 per cent, the remainder being 
shared by other shipbuilding countries with the 
exception of Great Britain and Sweden. A 
diagram shows the countries arranged in order 
of amount of tonnage launched, Japan occupy- 
ing first place, and also indicates that, based on 
average time under construction, only Spain 
takes longer to build ships than Great Britain. 
The report comments on the increasing size of 
oil tankers and the constructional problems 
involved. Brief particulars are given of the 
major marine engine installations dealt with 
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during the year and the report goes on to refer 
to the guidance notes issued on_ torsional 
vibration and to the possible causes of propeller 
shaft failures. A further note records that 
dichlorodifluoromethane has practically super- 
seded carbon dioxide as a primary refrigerant. A 
section of the report deals with research and 
investigation services, including the Society’s 
interest in other associations and its own depart- 
ment, which is concerned principally with the 
investigation of service failures. During the 
year, work on load line assignments increased as 
did also the number of tonnage calculations 
undertaken, and the number of ships completed 
to class is given as 661 of 3,266,813 tons gross. 
Plans were approved for ships totalling 6,468,000 
tons gross, of which 4,352,000 tons were for ships 
to be built abroad. The report states that at 
the end of the year 729 ships of 4,610,000 
tons gross were building under Lloyd’s survey, 
representing 57 per cent of world construction. 
The land division section of the report deals with 
atomic energy contracts, work at the oil refineries 
at home and abroad, and inspection of hydro- 
electric schemes. The report concludes with a 
number of statistical tables including: ships 
classed with Lloyd’s; flag distribution, age 
distribution, propulsion analysis, and fuel analy- 
sis of world tonnage ; world tonnage of oil 
tankers and the age distribution of the fleets. 
In addition there are two diagrams, one showing 
the percentage of world tonnage launched in the 
various countries and the other showing the 
percentage tonnage launched for export in the 
same countries. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


DETERMINATION OF DROP POINT OF 
PETROLEUM GREASE 


No. 2877 : 1957. Price 2s. 6d. This standard is 
technically identical with I1.P. 132/57 and contains full 
details of the apparatus and the procedure to be 
adopted in the determination of the drop point, as 
well as specifying the temperature to be used and 
including the thermometer specification. 


DIMENSIONS OF SCREWED SEALING PLUGS 
(LOW PRESSURE) WITH UNIFIED SCREW 
THREADS. 


No. 2859 : 1957. Price 3s. The plugs specified in 
this publication, although intended primarily for use 
in internal combustion engines, are expected to be 
suitable for use in other types of engineering equip- 
ment. No attempt has been made to describe all the 
possible applications of the plugs ; but in internal 
combustion engines and automobiles they are for 
draining, filling and level-indicating purposes in 
connection with lubricants, fuels and coolants. They 
will provide sealing under the heads against pressures 
up to 200lb per square inch for water and up to 
150 lb per square inch for steam (other than super- 
heated steam), air, gas and oil. The plugs have been 
designed for use with British Standard open-ended 
spanners, tubular box spanners and wrench keys. 


AMINOPLASTIC MOULDING MATERIALS 


No. 1322: 1956. Price 5s. This standard is 
concerned with three types of aminoplastic moulding 
materials. The type A (General) material covered 
includes cellulose-filled (former type UX) and wood- 
filled urea-formaldehyde (former type U) materials ; 
the type M material, which has improved resistance 
to hot water, is normally a cellulose-filled melamine- 
formaldehyde material, and the type H material, 
which has improved electrical properties at high 
temperature, includes moulding materials (usually 
melamine-formaldehyde) with mineral fillers such 
as asbestos and glass fibre. 

A simple statistical technique for control of quality 
which has been adopted is intended to assure the 
purchaser that no batch will fall below a certain 
minimum level of quality, and that the average 
quality of a number of batches will be appreciably 
higher than this minimum level. This procedure 
takes into account the casual variations inherent in 
methods of test, but ensures that the average quality 
of the material is not merely the bare minimum to 
meet the lower limit. Twelve properties specified 
together with tests in the publication include require- 
ments for cross-breaking strength ; impact strength ; 
boiling water absorption ; surface resistivity after 
immersion in water; volume resistivity ; power 
factor ; permittivity ; tensile strength ; cold water 
absorption ; plastic yield; electric strength, and 
tracking. Methods of test are given for each of the 
specified properties, and reference is made to the B.S.1. 
Certification Mark scheme. 
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Industrial and Labour Notes 


Industrial Arbitration 


The British Employers’ Confederation 
has circulated to its members a statement 
setting out its views about industrial arbitra- 
tion. It says that the events of the recent 
provincial bus dispute support the contention 
of employers who say that the operation 
of compulsory arbitration under the Indus- 
trial Disputes Order is one-sided. 

The Industrial Disputes Order was made 
in 1951 under a defence regulation, and thus 
continued, by emergency powers, a wartime 
arrangement. The Government has said that 
it wishes to get rid of such of these regulations 
as remain, and with that in mind, the British 
Employers’ Confederation some time ago 
appointed a committee to review arbitration 
as a method of settling industrial disputes. 
As is remarked in the Confederation’s state- 
ment, many industries have in the past 
voluntarily entered into procedure agreements 
for dealing with disputes, whether they arose 
on an industry-wide scale between an 
employers’ organisation and the trade unions 
or between a single employer and his work- 
people. In some cases, such agreements 
provide in the last resort for reference of the 
dispute to the arbitration of an independent 
person or tribunal. Apart from standing 
arrangements of this kind, resort to arbitra- 
tion voluntarily is possible in any dispute, 
and the Industrial Court, set up by the Act 
of 1919, has been freely used. In contrast 
with the position under the Industrial Dis- 
putes Order, recourse to the court is by agree- 
ment between the parties ; its award does not 
purport to have any legal sanction behind it, 
but because the parties agree to go to the 
court, its moral authority is correspondingly 
enhanced. 

The Confederation’s statement goes on to 
say that there are several industries in which 
both the employers’ organisations and the 
trade unions have never regarded industrial 
arbitration as a necessary or desirable part of 
the machinery for handling their disputes. 
They have preferred to deal internally with 
any dispute, and, the Confederation says, 
their success is illustrated by their relative 
freedom from strikes and lockouts. But, the 
statement continues, an aspect of the Indus- 
trial Disputes Order to which considerable 
importance is attached in some industries is 
the provision under its “ issues’ procedure 
by which voluntary agreements in an industry 
can in effect be enforced on all employers in 
that industry without subjecting it to the 
necessity of a statutory wages council. In 
present circumstances and in many industries, 
however, problems are more often caused for 
the employers’ organisations by non-federated 
employers paying rates of wages above those 
agreed rather than by their paying less than 
the agreed rates. The availability of the 
** issues ’’ procedure is, nevertheless, a warn- 
ing to employers to observe agreements. 

With these various considerations in mind, 
the Confederation’s committee reached the 
conclusion that the machinery of the Indus- 
trial Disputes Order should continue to be 
available, but should be applied only in those 
industries in which both the employers’ 
organisation and the trade unions wish it. 
Effect could be given to this, it is suggested, 
by a simple enabling act under which the 
Minister of Labour could make, first, an 
order which would contain the main pro- 
visions of the Industrial Disputes Order and, 
secondly, a series of subsidiary orders which 
would apply the provisions of the principal 


order to a trade or industry in which the 
employers’ organisation and the trade unions 
wished this to be done. The procedure 
envisaged, the Confederation says, would not 
be available in industries where terms and 
conditions of employment are not settled 
voluntarily, but it would provide support to 
voluntary machinery at the stage in its 
development in which, because of weakness 
on the part either of the employers’ organisa- 
tion or of the trade unions, agreements 
reached through the machinery would be 
difficult to enforce. It would thus have the 
merit of providing a halfway house between 
a statutory wages council and completely 
voluntary machinery. It would, moreover, 
pay regard to the voluntary principle in 
industrial relations to which not only trade 
unions and employers’ organisations but also 
governments, regardless of political com- 
plexion, attach so much importance. 


The Coal Board’s Surplus 


The National Coal Board’s statistical 
statement for the quarter ended March 31 
last shows that a surplus of £8,800,000 was 
earned. The saleable tonnage from the 
Board’s mines during the quarter was 
56,360,171 tons, the amount “ disposable 
commercially ” being 52,844,570 tons. The 
total costs were £214,221,329, and the pro- 
ceeds were £225,812,666, leaving a profit 
before charging interest of £11,591,337. The 
estimated profit on opencast working was 
£2,055,000 and the profit on the Board’s 
ancillary undertakings has been assessed at 
£1,851,000, thus making the total profit for 
the quarter £15,497,337. Provision for 
taxation and other charges required £518,000 
and the interest payable to the Minister of 
Power amounted to £6,180,000. 

The estimated loss on imported coal in the 
first quarter of this year was £4,215,000, an 
amount which was recovered in the general 
price for coal paid by consumers. In issuing 
its statistical statement, the Board has pointed 
out that the first quarter of the year usually 
shows the best results. The Board has stated 
also that.it will incur substantially greater 
expenditure during the remainder of this year, 
and that the latest increase in coal prices is 
expected to give a “ relatively small surplus 
in 1957.” The Board’s accumulated deficit 
was £23,800,000 at the end of last year. 


Organisation and Methods Training Council 


A small number of industrial com- 
panies which have exchanged experience 
about organisation and methods training 
have agreed to form and finance an organisa- 
tion to pool that experience and promote 
training. It will be known as the Organisa- 
tion and Methods Training Council, and the 
firms participating are Dunlop Rubber Com- 
pany, Ltd., Imperial Chemical Industries, 
Ltd., Rolls-Royce, Ltd., Shell-Mex and B.P., 
Ltd., Stewarts and Lloyds, Ltd., The Metal 
Box Company, Ltd., Unilever, Ltd., and The 
United Steel Companies, Ltd. Sir Thomas 
Hutton has been appointed chairman of the 
Council, the office of which is at 307, Cecil 
Chambers, 86, Strand, London, W,C.2. 

The objects of the Organisation and 
Methods Training Council have been stated 
as follows : to conduct an investigation into 
the basic training required for those in 
industry and commerce who carry out analy- 
tical studies to increase effectiveness in 
organisation and administration; to run 
pilot training courses for such people ;_ to 


help selected teaching institutions to start 
regular training courses, and to carry out such 
other measures as may be desirable to pro- 
mote the development and use. of the tech- 
niques required for these studies. The new 
Council says that it intends to co-operate 
fully with all other organisations which are 
interested in organisation and methods 
training. 


Work in Compressed Air 


The Minister of Labour has published 
statutory draft regulations concerning special 
measures for protecting the health and safety 
of men employed on work in compressed air. 
The publication of this draft provides an 
opportunity for organisations and _indi- 
viduals to consider the requirements and to 
make representations on them to the Ministry. 
Such representations should be submitted to 
the Ministry of Labour, 8, St. James’s Square, 
London, S.W.1, to be received not later than 
August 29. In particular, the new regula- 
tions have been designed to ensure correct 
control and supervision over procedures, 
both in compression and decompression. 


Pressure for Higher Wages 
At the recent annual meeting of 
Edgar Allen and Co., Ltd., the chairman, 
Mr. W. H. Higginbotham, made some com- 
ments about “ organised pressure for higher 
wages.” For many years past, he said, that 
pressure—without commensurate increase in 
output or in services—had been directed 
successfully first at the vulnerable nationalised 
industries and thereafter at the so-called 
private sector of industry which, however 
reluctantly, had had to submit. The pattern 
was only too familiar, Mr. Higginbotham con- 
tinued, as likewise were the reasons advanced 
in support—higher cost of living, profit- 
eering, extravagant dividend distributions, 
monopoly activities and restrictive practices. 
In the present difficult position, Mr. 
Higginbotham went on to say, little help 
could be expected from the trade unions, 
whose leaders seemed in general to be more 
concerned in securing higher wages and 
shorter working hours, regardless of conse- 
quences to the community or even to their 
own members. Likewise, he added, little 
could be expected from politicians, to whom 
votes and popularity were so essential ! But, 
Mr. Higginbotham observed, history pro- 
vided many examples that where constituted 
authority failed, the people themselves might 
succeed, and it was to ourselves that we must 

look for our future prosperity. 


Government Stocks of Zinc 


Last December, the Board of Trade 
announced that it was about to make arrange- 
ments for reducing its stocks of zinc. It has 
been decided to sell about 27,000 tons of zinc 
in a period of not less than nine months, 
beginning in September. The first sales will 
be of about 9000 tons for delivery and pricing 
over the three months September to Novem- 
ber. The disposal of the remaining 18,000 
tons in two or more subsequent three- 
monthly periods will be the subject of further 
announcements from time to time. The 
Board of Trade says that, of the 27,000 tons, 
about 9500 tons will be offered for sale by 
open competitive tender. The tender for the 
three months September to November will 
be for 3200 tons. The remaining 17,500 tons 
of zinc will be offered to the original suppliers 
or their agents. 
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Opening of New Shipyard 
in Holland 


A“ the end of June, the Royal Commissioner 
for South Holland, Mr. J. Klaasesz, per- 
formed the opening ceremony of a new shipyard 
at the eastern end of the Isle of Rosenburg, 
and Mrs. Meftah, the wife of the Iranian 
Ambassador in Holland, laid the keel of a 33,000- 
ton oil tanker, one of two such ships which 
have been ordered for the Iranian Merchant 
Navy. The new yard, Verolme Dock and 
Shipbuilding Company, Ltd., is under the 
control of Verolme United Shipyards, an organi- 
sation of which Mr. C. Verolme is the managing 
director, and which is a combination of four com- 
panies, including Jan Smit C.Z. N.V. at Alblasser- 
dam; De Haan and Oerlemans Scheepswerf 
N.V. at Heusden ; Nederland Engineering Com- 
pany, Ltd., at Ijsselmonde, and the new yard at 
Botlek. 

The idea of building a new shipyard largely 
stemmed from the rapidly expanding oil tanker 
building programme and the yard is planned so 
as to be able to build the largest tankers currently 
planned. The site chosen for the new venture was 
an area of barren land on the south bank of the 
New Waterway to the port of Rotterdam, roughly 
triangular in shape and bounded on the south by 
the River Botlek. The area involved is approxi- 
mately 80 hectares and the level of the land has 
had to be raised to suit the purpose for which it is 
intended. Full development of the site is planned 
in stages of which the first includes the building 
of a berth and ancillary shops to enable ship 
construction to go forward while the succeeding 
stages towards the completion of the overall plan 
continue to progress. 

Berth number one is piled and has a reinforced 
concrete deck in which are inset steel plates to 
mark the heads of the piles and so help in distri- 
buting the building loads. Ships of up to 50,000 
tons deadweight can be constructed on this slip, 
which measures 224m by 35m, and it is served at 
present by two travelling tower cranes, running 
on piled tracks, each rated to lift 40 tons at 21m 
radius or 16 tons at 45m radius. Stores are 
arranged under the berth where it rises above 
ground level and on the river wall there is a single 
plate gate which will be removed by crane when a 
ship is ready for launching. 

Provision has been made for steel supplies to 
be brought by water and for that purpose a quay 
about 300m long and fronting the River Botlek 


is being constructed. Leading from the quay, 
and at right angles to it, is a road with storage 
racks on either side extending for a distance of 
280m. Serving the area is an overhead crane 
running on rails and having a span of 30m, two 
5-ton hooks for lifting sections and two lifting 
magnets for handling plates. Batteries energise 
the magnets should there be an electric power 
failure. The rails are carried out over the river 
to enable the steel to be unloaded direct from 
ship to storage. Sectional material moves direct 
into the shops but the plates are placed on elec- 
trically-driven rollers which convey them to a 
shed housing the flattening rolls. After this 





207 


operation the plate is moved on to a section of 
roller conveyor which can be traversed so that a 
steady flow of plates can be moved to the two 
optical marking-off tables housed in a buiiding 
framed in steel and covered with asbestos sheet- 
ing. These tables can handle plates measuring 
13m by 3m and air-operated arms cause the con- 
veyor rollers to be lowered, so that the plate is 
placed on the table for marking-off, and then 
raised to enable the plate to continue, in the 
direction of flow, into the plate shop by means of 
power-driven rollers which extend across the full 
width of the shop. This shop consists of two 
bays about 130m in length and a third somewhat 
shorter, each bay being 30m wide. In the first 
bay are a number of presses, served by 10-ton 
half-portal cranes, and 10-ton overhead cranes, 
while the second bay is subdivided into smaller 
bays to handle light plates and angles and each is 
served by 3-ton cranes. Furnaces are fitted in the 
third bay, where the stores are also found. Across 
the eastern end of the two main plate shed bays 
is a prefabrication shop, 90m long by 30m wide 
by about 20m high, and equipped with two 40-ton 
overhead cranes, each having two 20-ton hooks. 
Our first illustration shows part of the shipyard 
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The layout, as planned, of the new yard of the Verolme Dock and Shipbuilding Co., Ltd. 





Verolme shipyard showing building dock under constructionJin the foreground, and plate and 
prefabrication shops in the background 


under construction with the plate and prefabri- 
cation shops in the background. 


Another building, measuring‘60m by 22m, was 
the first to be erected on the site and was equipped 
as a complete shop so that all the operations 
necessary to help towards the early functioning of 
the yard could be carried out. When the main 
shops are fully operational it is planned to con- 
vert this shop into an apprentices school. Other 
buildings projected are a combined carpenter’s 
and joiner’s shop, a welding shop and a block 
having washplaces on the ground floor with a 
canteen on the first floor. The latter, seen to the 
right of our illustration, is practically complete 
and part of the building is at present being used 
for temporary offices but a new multi-storey office 
block, capable of housing all the staff, is to be 
built at the northern boundary of the site, near 
the new waterway. 


In the overall plan for the shipyard there is 
both space and provision for expansion of build- 
ing capacity and alongside the present berth work 
is proceeding in excavating a building dock which 
will measure when complete 265m by 43m. This 
dock in which ships of 80,000 tons deadweight 
may be built, is of the displacement pattern and 
its construction will involve the pouring of 
80,000 cubic metres of concrete. Looking further 
ahead, plans have been prepared for the con- 
struction of a third berth which will be similar in 
design to the one now under construction and able 
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to accommodate ships of over 100,000 tons. The 
building berth and the two building docks can 
be seen in the impression of the completed 
shipyard. To the left can be seen a wet 
basin, opening off the River Botlek, in which a 
floating dock of about 8000 tons capacity is to be 
placed, while the riverside quay is shown 
extended by some 300m to form a pier, equipped 
with travelling cranes, to moor ships under 
repair. The pier, when finished, will form one leg 
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of an extensive E-shaped wet basin in which 
the top leg is extended to follow the line of the 
New Waterway. In each half of the basin the 
plan provides for two dry docks which will 
range in size from one capable of taking a 
20,000-ton ship to one able to accommodate 
ships of the largest size. The basin is planned to 
enable the yard to undertake a large volume of 
repair work and also to provide adequate 
facilities for fitting out new construction. 


Orebro Water Tower 


ATER towers are characterised by a 

certain architectural intransigence. They 
must frequently be built in conspicuous places, 
on high ground, so that sufficient “ head”’ is 
available, and the local residents generally 
object when such a bulky structure is proposed 
in their midst. The novel design of the tower 
recently erected at Orebro in central Sweden is 
therefore of particular interest, not only because 
of its striking appearance, but also because that 
appearance is based on a rational structural 
design, which is claimed to be more economical 
than the usual run of water towers. 

The appearance of the tower may be seen from 
the first illustration. Its capacity is 2,000,000 
imperial gallons, and its top water level is 160ft 
above the ground. The largest diameter is 
146ft, the diameter at the foot is 33ft, and the 
depth of water in the storage tank is 44ft. The 
design was evolved in the following way. First, 
three polygonal tanks were proposed, inter- 
locked like the cells in a beehive, and each with 
its own ring of columns. As a simplification, one 
tank was substituted, with a central tower and 
an outer ring of columns. On analysis, however, 
it was found that the outer columns would be 
too slender, and a continuous cylinder would be 
needed as an outer support. So the diameter of 
the central tower was increased and the outer 
supporting ring dispensed with. The mushroom- 
like shape thus obtained was elaborated by 
enlarging the base and merging the foot and the 
top monolithically. 

Inside the cone-shaped roof above the water 
tank a restaurant will probably be housed and 
two lifts will be installed in the central reinforced 
concrete column. A mast 100ft high will be 
placed on top of the tower for television and 





Architect’s impression of the completed water tower 
at Orebro in Central Sweden 


radio transmission. 

The slender shape of 
the tower avoids undue 
dominance over the sur- 
rounding housing area. 
But at the same time 
the conical shape of the 
reservoir and the circular 
column led to consider- 
able saving of material 
and, consequently, lower 
cost. In basing the foun- 
dations on solid rock 
it was necessary to go. 
downtoadepthofabout # 
30ft. Three basements 
below ground level will 
be used as storerooms 
and a boiler-room for 
the restaurant. 

The outer wall of the 
reservoir is constructed 
of reinforced concrete 
and is prestressed in 
accordance with the 
Freyssinet system, using 
208 horizontal cables, 
each one consisting of 
twelve wires of tin dia- 
meter and covering a half 
turn. The wall thickness 
varies between 12in and 
18in. The tensile strength 
of the wires was 15,500kg 
per square centimetre. 
The outer surface of the 
tower is polygonal with 
thirty-two faces, cvery 
other face being recessed 
8in; these 8in surfaces 
are utilised as end anchor- 
ages for the cables. As 
would be expected in a 
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prestressed design, the principal compressive 
stress in the concrete will remain at maximum 
load when the reservoir is filled with water. 
The point which has perhaps attracted the 
greatest interest about the tower is that the 
reservoir section was constructed on the ground 
(as illustrated) and then hoisted to its final 
position with hydraulic jacks, thus eliminating a 
tall scaffolding and the attendant risks of cracks 
caused by deformations in the scaffolding when 
the concrete was cast. In addition, prestressing 


of the cables, testing for watertightness and 
painting of the outer wall of the reservoir could 
be carried out at the low level. It is thought that 
this is the first time that this method has been 
used for such large loads. 

Prior to the commencement of work on the 
reservoir proper the inner lift cylinder was cast, 


Construction of the tower well advanced. Lifting has been completed to the full 


height in this view 


The conical structure of the actual storage tank of the reservoir was built at ground level, in the manner 
shown here. Note the inner lifting cylinder with the crane mounted on it 
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using sliding shuttering. This cylinder served as 
support for acrane. The reservoir proper weighed 
3200 tons and to lift it thirty-two hydraulic 
jacks, each of 100 tons capacity, were used. The 
lifting speed was about 2ft per day ; after lifting 
lft the jacks were supported by concrete cylinders, 
which were subsequently cast into a substantial 
ring of reinforced concrete. The lifting operation 
was directed from a control board inside the 
reservoir, with instruments to check verticality 
and alignment, and was completed satisfactorily. 
If, in the future, the water pressure in the town 
needs to be increased, the reservoir can be 
raised still further. 

The cost of the tower structure is stated to 
have been about £165,000. A tower of conven- 
tional design would have involved a higher cost, 
probably about £15,000 to £20,000 more, it is 
considered. The consulting engineers were 
Vattenbyggnadsbyran (VBB), and _ contractor 
AB Svenska Stenbelaggningar, Uppsala. 





Hydraulic jacks for lifting the reservoir. Note the 
concrete cylinder being placed in position, and the 
shuttering for the in situ concreting 
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Vertical section through the Orebro water tower 
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Amphibious Vehicles for Bulk 
Transport 


The article describes an amphibious system of bulk transport, applicable in the 
first instance to industries such as the German iron and steel industry, where raw 
materials have to be sent by water for part of the way, and by rail for the remainder. 
The idea is based upon the “‘ transport tube” introduced by the Reichswerke fiir 


Berg- und Hiittenwesen during the war. 


Two kinds of vehicles have been 


designed as well as an inclined hoist for transferring the containers into and out of 
the water and setting them on to railway bogies. 


‘““"OHE most economical way of doing an 

operation is to avoid the need for it.” It 
is only comparatively recently that this principle 
has been applied to the rationalisation of trans- 
port; it has long been neglected. Although 
different methods of transport and materials 
handling have been improved to a high degree, 
there frequently remains a lack of harmony 
between successive operations and a degree of 
complexity which dissipates a great deal of time 
and effort. An example is the transport of coal, 
coke and ore to German steel works. Of the 
twenty-three principal iron and steel works in 
the Federal Republic only two unload bulk 





vessels—of about 100 tons each—which are 
assembled to form rafts. These are propelled 
by two tug units, one at each end. On arrival at 
their destination the rafts are again dismantled 
for unloading. 

It was the intention to save handling costs by 
lifting each unit out of the water by crane and 
tipping it where required by rotating it in its 
supporting cradle. This aspect has not, how- 
ever, been developed so far. The new amphi- 
bious technique is due to work by the study group 
Arbeitskreis Amphibischer Verkehr, which was 
formed by Hoesch-Werke A.G., Dortmund, 
and the A.G. fiir Berg- und Hiittenbetriebe, 


Fig. 1—Tubular amphibious container on bogies, three-quarters inverted for emptying. The veisicle can carry 50 
tons and has a gross weight of 80 tons 


materials brought by waterway directly from the 
barge into the blast-furnace bunkers or mixing 
beds. All others require intermediate rail trans- 
port over longer or shorter distances involv- 
ing the expense of transhipment. The tran- 
shipment of ore, for instance, costs on the 
average between DM.1 and DM.1-80 per ton, 
depending on the lump size, so that a steel plant 
requiring, say, 2,000,000 tons of ore per year is 
expending substantial sums under this head 
alone. Another factor is the deterioration 
caused to certain classes of materials by the 
handling. If coke, for instance, is unloaded by 
grabs it may suffer a loss in value of 
up to 5 per cent. 

Considerations such as these led to the design 
of a vehicle which could be used both on water 
and on the railway. The underlying principle is 
the self-trimming transport tube, which was 
invented by E. Westphal some fifteen years ago. 

In this system large cargoes are distributed 
over a number of small and easily handled 


Salzgitter-Driitte, successor to the Reichswerke,* 
which originally built and operated the Westphal 
raft. The first results of the collaboration 
between the two concerns were shown at this 
year’s German Industries Fair at Hanover, 
when two full-size amphibious containers were 
exhibited, as well as the working model of a 
complete installation. 

The container built by Famas-Linke-Hofmann- 
Busch, G.m.b.H., Salzgitter-Watenstedt (Fig. 1) 
is designed on the lines of the conventional form 
of the Westphal transport tube. It was con- 
structed as an automatically-trimming tubular 
vessel, 3in in diameter, with a top discharge 
opening 1-8m in width. For rail transport the 
length could not be in excess of 12m, i.e. half the 
length of the original Westphal container. It 
differs from the latter, in that the end bulkheads 
are constructed as bearing rings. Each ring 
~* See e.g. Dr.-Ing. E. Westphal’s paper in Stahl und Eisen, Vol. 
70, 1950, No. 3, pages 97-109 ; also Civil Engineering and Public 
Works Review, Vol. 45, 1950, pages 454-5. 
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rests on two rollers. which can be driven by two 
13-5 h.p. motors at 4 r.p.m. for inverting and 
discharging the container. Most of the con- 
tents fall clear of the track, but some are dis- 
charged on the rails, so that it is necessary to 
discharge over a grid. In order to clear the 
bogies the end bulkheads are arranged at an 
angle. The capacity is 65 cubic metres and the 
container with bogies has a tare weight of 30 tons. 
With a permissible axle loading of 20 tons the 
maximum total weight is 80 tons, giving a load 
capacity of 50 tons. When afloat the maximum 
draught is 1-8m. 

The transport tube is fitted with an inter- 
mediate bottom which permits unloading by 
means of a grab as well. Thus the tube can be 
unloaded where there is no landing installation. 
For rail travel, there is a bolting device in the 
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The technical data of the two designs are 
summarised in Table I : 


TABLE I—Hoesch-Salzgitter Amphibious Vehicles 











A | B 
a = 
Design ... ..| Tubular | Twin U 
container | containers 
Method of discharge... ... ... ...| Lateraland| Lateral 
| central | 
Mode of operation ... ... ..-| Electric Gravity 
Weight of container, tons ... | 15-0 15-0 
Weight of bogies, tons 30-0 28-7 
Carrying capacity, tons 50-0 51-3 


| 
| 
Carrying volume, cubic metres... ad 65 | 75 


Gross weight, tons ...| 80-0 80-0 
Number of axles... 4 4 
Axicigad, tons... ... «.: 20-0 20-0 
Length of container, metres 12:00 12-00 
Length over buffers, metres 16-965 16°70 


A—Design by Famas-Linke-Hofmann-Busch G.m.b.H. 
a by Orenstein-Koppel und Liibecker Maschinenbau 
A.G. 





Fig. 2—Twin-U container, capacity 75 cubic metres (50 tons) ; gross weight 80 tons 


middle of the tube which secures it against dis- 
placement ; the drive need not be released for 
emptying the tube. Frontal tractive and impact 
forces with a maximum pressure on the buffers 
of up to 200 tons can be withstood. ; 

The capacity of the driving motors is sufficient 
to unload the tube under all conditions, even in 
the case of very unfavourable loading with 
material of high specific gravity, such as ore. 
The tube possesses adequate stability even when 
it is floating empty. ; 

The second design of amphibious container is 
by Orenstein-Koppel und Liibecker Maschinen- 
bau A.G., Dortmund. It has been the aim of 
the designer to produce a container with lateral 
discharge which is thereby adapted to the majority 
of existing bunkers and which is gravity operated 
and does not require any external source of 
power. The problem was solved by dividing 
the container longitudinally into two similar 
halves. These are rigidly connected by couplings, 
thus forming a single unit with good floating 
stability. For rail travel, the container is placed, 
with its supporting surfaces at each end, on 
the two-axle bogies and fastened down by 
four screw spindles. The assembly fulfils the 
same requirements as the first one, with regard 
to the transmission of tractive and impulsive 
forces. 

For unloading at the bunker, the four spindles 
are unscrewed and the couplings undone. The 
container is held in an arresting device ; when 
this is unlocked by a hand lever, the two halves 
roll over on their bearing surfaces, which are 
provided with teeth to safeguard against slipping. 
The container halves tilt under gravity through 
150 deg. from the vertical, and are automatically 
locked in the end position. The centre of gravity 
is arranged in such a way that when the empty 
halves are released they right themselves. They 
are then coupled together again and rigidly 
connected with their supports on the bogies. 


For the transfer of the containers from the 
water on to the bogies, and conversely, a landing 
installation is required. Designed by Maschinen- 
fabrik Deutschland A.G., Dortmund, it consists 
of a sloping traverser, one end of which is sub- 
merged in the canal, the other lies across a railway 
track. The traverser is winch operated and its 
carriage is designed to take either type of con- 
tainer. Hydraulic lifting gear is used to lower the 
containers on the bogies. It is claimed that the 
load handling capacity of such an installation is 
about three times that which can be achieved by 
conventional methods, such as grabs or cranes. 
One 50-ton load can be transferred every eight 
to ten minutes, giving an annual capacity of 
1,500,000 to 2,000,000 tons. 


Diesel Engine Production 


It is announced that Fried. Krupp, Essen, has, 
after an interval of twelve years, resumed the 
construction of large ships’ diesel engines. 
Initially uniflow-scavenge two-stroke  cross- 
head engines, with cylinder diameters of 50cm, 
62cm and 72cm are being built under licence from 
Burmeister and Wain, Copenhagen. Made in 
versions of up to twelve cylinders, they cover 
a range of 2900 h.p. to 15,000 h.p. A fourth series 
with cylinders of 84cm bore is in preparation ; 
this will extend the output range to over 20,000 
h.p. 

A “model 674-VTBF-160’’ engine is at 
present on the test bed. It is a six-cylinder 
engine of 74cm bore and 160cm stroke, develop- 
ing 7500 h.p. at 115 r.p.m. and a mean indicated 
pressure of 7:9kg per square centimetre. 
Scavenging and supercharging air is obtained 
with two Brown-Boveri_ exhaust-turbo- 
blowers. The engine is of partly welded con- 
struction, with integral crankshaft, and has a 
specific weight of 42 kg/h.p., a length of about 
13m and a height of 10m. 
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Annual Report of Demag 
Aktiengesellschaft 


The ordinary general meeting of Demag 
Aktiengesellschaft was held at Duisburg on 
June 24. In their report, covering the year 1956, 
the board of management refers to the fact that 
West German industrial output had continued 
to increase, though at a reduced rate. This is 
ascribed to restrictive measures adopted to damp 
down the boom, which took effect in the invest- 
ment field, particularly the building industry, 
about the middle of last year. As concerns the 
company’s exports, the value of orders reached 
a peak of DM.400 million, representing 60-2 per 
cent of the total incoming orders, while orders 
for the home market, which in 1953 still repre- 
sented 72-8 per cent, have steadily decreased since 
then to 39-8 per cent during 1956. Export 
orders last year included an important contract, 
worth over DM.100 million, for a wide strip 
rolling mill for Hindustan Steel Private, Ltd., 
Calcutta. Demag, in association with Fried. 
Krupp, has been engaged since 1953 on the con- 
struction of the 1,000,000-ton integrated steel 
works at Rourkela (Orissa), which belongs to the 
same company. Extensive consulting activities 
are reported by the division for integrated plants 
and mineral exploration and the steelworks 
division ; these ranged from cases where whole 
works were being built and equipped by Demag 
to instances where none of the firm’s production 
was involved. Investments at home centred 
largely on the works at Duisburg and Wetter 
(Ruhr), dealing respectively with heavy engineer- 
ing and batch production. Since 1948 capacity 
had been expanded in certain fields only, the 
remaining investment aiming at restoring pre-war 
capacity and at modernisation. The value of 
machinery installed at Duisburg during 1955 and 
1956 was four times that of all the other works. 
For replacements the company had had to draw 
on taxed profits as well as borrowed capital 
and funds resulting from depreciation. The 
wide gap between the rates of depreciation 
allowed by the tax authorities, and the actual 
replacement costs, is stated to remain a severe 
handicap in meeting foreign competition. Follow- 
ing an increase of DM.23,600,000 in the nominal 
capital, a further increase of DM.18,000,000 is 
envisaged for this year, bringing the nominal 
share capital up to DM.84,000,000. Production 
costs rose by 7 to 8 per cent, compared with 5 per 
cent in 1955. There was full employment in all 
plants, and design offices were capable of coping 
with their work in many instances only by work- 
ing overtime. 

The company states that it welcomed the 
institution of a common market as a step towards 
building up a United Europe. While the common 
market would tend to stabilise the trade position 
within the six countries, it was not considered 
likely that a sudden expansion of trade would 
result. During the past five years 10 per cent 
of the Demag total turnover had gone to the 
other five ECSC countries. Among staff and 
welfare matters may be noted the 10 per cent 
increase in the labour force during the year 
under review. Basic wages in the metal-working 
industries of North-Rhine-Westphalia rose from 
DM.1-:10 before August 1, 1950, to DM.1-84 
after October 1, 1956, an increase of 67:3 per 
cent over 1950. By comparison, the Demag 
basic wage rate increased by 78 per cent, or 
86-5 per cent if the dividend-linked bonus is 
included. During the same period the cost of 
living for recipients of incomes of DM.360 per 
month is stated to have increased by 14 per cent 
over 1950. 


Electrification, Strasbourg-Mulhouse 


Electrification of the French Railways’ 
main line between Lille and Bale has been 
carried a stage further with the putting into 
service on June 2 of the section Strasbourg and 
Mulhouse. French railway trains are now being 
electrically hauled all the way between Valen- 
ciennes and Mulhouse, a distance of 355 miles. 
The electrification of the remaining 21 miles of 
line between Mulhouse and Bale is to be com- 
pleted by the end of July. 
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Philo Steam Power Station 


BY OUR AMERICAN EDITOR 
No. 1I—(Continued from page 177, August 2) 


The 120MW super-pressure unit which went into commercial operation at the 
Philo power station of the Ohio Power Company in June is to-day the most 


advanced steam-electric generating plant operating in the United States. 


While 


initially operating at less than rated design conditions, the unit is expected 
ultimately to achieve a net heat rate of 8530 B.Th.U. per kilowatt-hour. 
The boiler has been designed to deliver steam at a pressure of 4500 Ib per 
square inch gauge, at a temperature of 1150 deg. Fah. and at a rate of 


675,000 /b per hour. 


The tandem compound turbine has two stages of reheat, 


respectively raising the steam temperature from 800 deg. to 1050 deg. Fah. at 1225 
lb per square inch gauge and from 630 deg. to 1000 deg. Fah. at 185 lb per 
square inch gauge. 


C= is being handled by the present facilities 
at the power station. A new bunker of 1100- 
ton capacity has been erected and provides ap- 
proximately a twenty-four-hour storage. Since 
the measurement of performance is vital on this 
unit, coal to the unit is weighed three times : 
(1) on the main belt scale, (2) on the unit’s own 
belt scale, and (3) on a strain-gauge scale in series 
with the second scale. 

A direct-fired system is used. Coal from the 
bunker is crushed en route to the cyclones. One 
hammer mill crusher of 50 tons per hour capacity 
serves each cyclone. An apron feeder with 
variable speed control conveys coal from the 
bunker to the crusher and controls coal flow 
to the cyclone. Primary air from the forced 
draught fan at a temperature of 685 deg. Fah. 
joins the coal stream from the feeder and carries 
it through the crusher and into the cyclone. 
Tempering air is available to maintain the coal-air 
mixture at a safe temperature. A small flow of 
cool air is introduced at the inlet end of the feeder 
to maintain a dry atmosphere within its sealed 
casing. The foilowing table gives an average 
analysis of the coal being burned in the Philo 
unit :— 


Coal Analysis, Philo Power Station 


Moisture, percent ... ... Gee” ade Sune eae. Ga 
Ash, per cent Pedy See gta Mab ori eek 5 eats sane 
Volatile, per cent . dar et a re as 
Fixed carbon, per cent... .. Sins arate 
Heating value, B.Th.U. per pound Seki vee. ate 
Sulphur, per cent 4 


Ash fusion temperatures (reducing atmosphere) : 
Initial deformation, deg. F: 2,13 
ee ee re rere © 
Fluid, deg. Fah. Py ey a ee 

The primary burner, which is centrally situated 
at the inlet end of the cyclone furnace, imparts 
a whirling motion to the crushed coal and primary 
air mixture, which distributes the coal over the 
slag-covered surface of the cylindrical furnace. 
The velocity of the coal and air stream entering 
the burner is regulated by a cantilever damper to 
maintain a high tangential velocity. To complete 
the combustion, secondary air, constituting 75 


to 80 per cent of the total air, is introduced 
tangentially to the cyclone furnace in the same 
direction of rotation as the primary air and coal. 
The high velocity produces a helical path toward 
the rear of the cyclone where the gas reverses 
direction before entering the discharge throat. 
Because of its viscosity the movement of the 
molten slag on the surface of the furnace is much 
less than the velocity of the entering air, and there 
is an intense scrubbing action of the high-velocity 
air on the coal particles imbedded in the slag. 
This condition favours very high combustion 
rates. The quantity and distribution of secondary 
air are regulated by cantilever dampers which 
also maintain a smooth entrance of high-velocity 
air. Tertiary air, constituting 3 to 8 per cent 
of the total air, is admitted at the central region 
of the primary burner to prevent excessive 
recirculation of fine coal in the primary burner 
and to supply the necessary air for combustion 
of fine material that gets into the burner vortex. 
The tertiary air is introduced tangentially to a 
cylindrical housing which gives the air the same 
direction of rotation as in the primary burner 
and is regulated by a cantilever damper. An 
automatic retractable oil lighting torch is instal- 
led in each cyclone for establishing coal ignition. 

Molten slag tapped from the cyclones passes 
to the floor of the primary furnace and then to 
a water-filled slag tank. From this tank slag 
is pumped to the existing ashpit in the rear of 
the plant. The cyclone furnace is a very effective 
dust collector and for this reason no special 
dust-removal equipment has been provided. The 
steam generator is equipped with forty-five slag 
blowers. Twenty-four of these are fully retract- 
able and are situated in the convection pass, 
while the others clean the walls of the secondary 
furnace. To limit condensate make-up, air is 
used as the blowing medium, and a blowing 
procedure has been designed to produce a 
minimum upset in steam temperatures. Two 
centrifugal double-width, double-inlet, forced 
draught fans with airfoil blading supply combus- 
tion air to the cyclones at S5lin H,O pressure. 


THE TURBO-GENERATOR 


The turbo-generator was designed and built 
by the General Electric Company, of Schenec- 
tady, New York. The 3600 r.p.m. tandem-com- 
pound, double-flow turbine is rated 125MW at 
initial steam flow of 675,000 lb per hour at 1150 
deg. Fah. and 4500 lb per square inch. At full 
load, steam is expanded from these initial con- 
ditions to 1225 1b per square inch and 800 deg. 
Fah. in a double-shell, high-pressure turbine. 
The steam is then reheated in the boiler to 1050 
deg. Fah. and expanded through the first reheat 
turbine to an exhaust condition of 185 1b per 
square inch and 630 deg. Fah. The steam is again 
reheated to 1000 deg. Fah., and then passed 
through the second reheat turbine and the 
double-flow, low-pressure turbine. The double- 
flow turbine is equipped with 26in long buckets 
in the last stage. 

All four of these turbine sections are arranged 
in tandem on the same shaft, as shown in Fig. 4. 
The high-pressure turbine is carried between 
the Nos. 1 and 2 bearings with steam entering 
adjacent to the No. 2 bearing and flowing toward 
the front end of the machine. The first and 
second reheat turbine sections are arranged 
between the Nos. 3 and 4 bearings with the first 
reheat steam entering the middle section and 
flowing forward toward the front end before 
exhausting to the second reheater. Second reheat 
steam enters the same middle belt and flows 
through the second reheat section and then 
through a crossover to the double-flow low- 
pressure section. The double-flow section is 
carried between bearings Nos. 5 and 6. 

The turbine, from the first reheat point on, is a 
conventional arrangement similar. to many 
machines which General Electric has built. 
The high-pressure, high-temperature turbine, 
however, represents many new concepts. Design- 
ing for the high pressure was not as difficult 
as for the high temperature. The pressure parts 
tended to be relatively small because of the low 
specific volume of the steam being handled and, 
as far as possible, optimum pressure shapes 
of spherical and cylindrical design were used. 
The outer shell of the high-pressure turbine, for 
instance, is a perfect sphere except for the 
supporting horns, shell joints, steam inlets, and 
exhaust pipes. 

The initial concept of handling the high tem- 
peratures was to use massive stainless steel 
inner shell sections in the high-pressure turbine. 
Because of the difficulty of providing adequate 
bolting materials, these shells might have been 
in a barrel arrangement with assembly of the 
rotor and the diaphragms from one end. This 
concept was unattractive for several reasons : 
(1) the high cost ; (2) the difficulty of getting 
sound stainless steel forgings or castings ; (3) 
the difficulties which were, at that time, being 
experienced with the lack of dimensional stability 
of stainless steel inner shells, and (4) the addi- 
tional effortassociated with maintaining a machine 
with a barrel type inner shell. For these reasons, 
among others, the General Electric Company 
suggested that steam cooling of the inlet steam 
pipes, first-stage nozzle assemblies, inner shell 





, double-flow turbine 





Fig. 4—Part sectional elevation of 125MW General Electric tand Pp 
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and high-pressure packing be utilised. Also, it 
was suggested that the rotor be cooled on the 
first few stages, if necessary. With this cooling, 
the requirements for stainless steel could be 
limited to the inlet pipes, first stage nozzle 
assembly, the first three diaphragms, shell bolts, 
buckets and minor trim. The remainder of the 
machine, the inner shell, and the turbine rotor, 
could then be made of a ferritic material operating 
at reasonable temperatures. This cooling steam 
arrangement presented not only a highly satis- 
factory solution for the design of this machine, 
but also pointed the way toward future designs 
for even higher temperatures. 

It was generally felt that experience should be 
obtained not only on the cooling steam arrange- 
ment of the shells and diaphragms, but also in 
the use of both ferritic and austenitic rotors. The 
ferritic rotor would operate with cooling steam 
passing over the first several wheels, while the 
austenitic rotor could operate without cooling 
steam on the wheels. Tests were run as to the 
better manner in which to obtain an austenitic 
rotor, either by the use of a solid austenitic 
forging from front standard to coupling or by 
the fabrication of a welded rotor with an 
austenitic centre section and ferritic ends. The 
latter is still under development so that two com- 
pletely interchangeable rotors have been manu- 
factured, i.e. one, entirely ferritic, and the other 
entirely austenitic. Two conditions of cooling 
have been planned, i.e. one, with the austenitic 
rotor and shell cooling alone ; the other, with 
ferritic rotor and both shell and rotor cooling. 
To accomplish this steam cooling by an exterior 
source of steam presented a real problem, because 
in one case the cooling steam flow required is 
about 40,000 Ib per hour, and, in the other case, 
about 100,000 lb per hour. In both cases there 
is a small reduction in the overall cycle efficiency 
since the basic 4500 Ib per square inch, 1150 deg. 
Fah. cycle is being diluted by a 38001b per 
square inch, 980 deg. Fah. cycle (the first stage 
pressure at which steam enters the machine). At 
first it was suggested that the cooling steam be 
taken from an intermediate header in the steam 
generator. This proved impossible because of 
the requirement of meeting the two differing 
flow rates, the higher of which would tend to 
starve the secondary superheater. In the arrange- 
ment finally adopted, steam from the four steam 
leads at 4500 lb per square inch and 1150 deg. 
Fah. is attemperated to 980 deg. Fah. before 
flowing through resistance orifices to the cooling 
steam connections. These orifices are in parallel 
with the first stage nozzles and therefore always 
proportion the flow to the total throttle flow. 
The attemperator and controls are shown in 
Fig. 5. These controls must be extremely reliable 
so that the machine is neither chilled nor over- 
heated and so that, in the event of trip-out, the 
water flow is positively shut off to prevent 
flooding. 

The piping for the cooling steam and the four 
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main turbine leads is drained by a common 
motor-operated drain valve. Good attemperator 
control is particularly difficult, since the steam 
pressure in the four main steam leads, and thus 
in the cooling steam attemperator, is directly 
proportional to load. This relation exists 
because the machine is a single-valve machine, 
with all four valves working together discharging 
steam at the same pressure to the turbine. At 
full load 5500 lb per square inch water is avail- 
able to discharge against the 4500 lb per square 
inch steam pressure. At 
half load the steam 
pressure drops to 2250 Ib 
per square inch and the 
main feed-water press- 
ure drops only to 4700 Ib 
per square inch. To 
alleviate this problem 
two sources of attem- 
perating water are used; 
one, the main feed -water 
header, and the other, 
the low-pressure feed 
pump discharge. As 
shown in Fig. 5, a stop 
valve, situated in each 
of these water lines, 
positively shuts off the 
flow when the turbine 
trips out. The main 
steam ffow, measured by 
turbine control valve 
position and attempe- 
rator flow, both modi- . 
fied by cooling steam 
temperature, act to posi- 
tion the first two valves 
in the 2200 Ib per square 
inch line until the load 
reaches such a _ point 
that this pressure can no 
longer supply sufficient 
atterhperating water. 
The valves in the 5500 Ib 
per square inch line 
then open to carry the 
attemperator to full load. 
Shut-off valves are pro- 
vided in each line in 
case of leakage in one or 
the other of the control 
stations not in use. A 
separate temperature 
trip is provided to trip 
out the whole unit in 
the event that the cool- 
ing steam temperature goes excessively high 
or low. A strainer has been provided in the 
cooling steam line after the attemperator to 
prevent any foreign particles from entering the 
machine. Extensive instrumentation has been 
incorporated in the machine to detect tempera- 
tures at various points in the inner and outer 
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shells and around the nozzle assemblies to gauge 
th effectiveness of the cooling steam arrange- 
ments. These temperatures are recorded con- 
tinuously in the control room. 

The primary controls for this machine are 
similar to those of a conventional machine. All 
functions are remotely controlled from the main 
control room. The four stop valves are tripped 
by solenoid or by action of the emergency 
governor. These valves may be individually 
closed for test during full-load operation. Each 


Fig. 6—Erection of 125MW tandem-compound turbine at Philo power 
station, with high-pressure section in foreground 


control valve is positioned by a _ hydraulic 
cylinder and they, too, may be closed during 
operation for test. The stop valves are back- 
seating, so that there will be no stem leakage. 
The control valves, being positioning, cannot be 
backseating and therefore have three leak-offs : 
one, at the first reheat pressure ; one, at the 
second reheat pressure ; and the last one, at 1 Ib 
per square inch gauge to the steam sealing line. 
Provision has been made periodically to con- 
dense and weigh the first lead-off from the first 
control valve as a means of checking on the stem 
and bushing clearance. It has been found that 
the reduction in the stem leakage is a good 
measure of the reduction in clearance. The two 
first reheat intercept valves and the two second 
reheat intercept valves are positioned by the pre- 
emergency governor. Reheat stop valves in the 
second reheat line are tripped shut by the 
emergency governor. No reheat stop valves are 
provided in the first reheat line because the 
potential overspeed of the machine due to failure 
of the first intercept valves is not serious. The 
lubricating system utilises a single oil cooler, 
which is supplied with condensate quality water 
from the closed turbine auxiliary cooling system. 
The only important variation from standard 
control practice is that an initial pressure 
governor has been provided, not only to act as 
an overriding control to maintain pressure above 
a certain level, but, if desired, to act as the sole 
pressure regulator on the system. Thus the 
control valves may be positioned either by the 
initial pressure governor or by the regular speed 
governor. A turbine by-pass pressure regulator 
also is provided to control pressure during the 
starting cycle. 

The shafts of the machine are steam-sealed. 
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The steam-seal regulator draws its supply of 
pegging steam from the by-pass system, which is 
pressurised both during start-up and shortly 
after a trip-out. During the short interval after 
trip-out while the superheater by-pass valve is 
opening, the shafts are sealed by the steam 
escaping from the first and second reheaters. 
Very careful attention has been given to the 
design of controls which guarantee that the steam- 
seal regulator pegging valve cannot open unless 
there is slightly superheated steam available. 

Four main steam leads connect to the four 
stop valves situated under the front of the 
machine. The leads are 7:70in O.D. by 4: 25in 
[.D. and are made of A.LS.I. Type 347 
columbium-stabilised austenitic stainless steel. 
Each stop valve serves its own control valve. 
The whole assembly of stop and control valves is 
mounted on a rigid frame which is hung on rod 
hangers. The control gear for the control valves 
is mounted in a box within the body of this 
frame so that only a reach rod coming down 
from the front standard is necessary to position 
the individual pilots of each control valve mech- 
anism. Steam flows from the control valves 
through four leads which loop under the turbine 
foundation arch and up to the high-pressure shell. 
Steam exhausts from the high-pressure turbine 
through two 12in lines to the first reheater. First 
reheat steam returns through two 12in lines, one 
each to the two first reheat intercept valves 
mounted on the upper shell of the first reheat 
turbine. Exhaust from the first reheat turbine 
returns to the second reheater through two 18in 
lines. Szcond reheat steam at 1000 deg. Fah, 
leaves the reheater through four 16in lines which 
connect into two 18in lines just before the second 
reheat stop and intercept valves. One pair of 
these valves is situated on each side of the stop 
and control valve assembly. Platforms serve the 
whole area for ease of maintenance. The second 
reheat intercept valves are angled out to give a 
minimum pressure drop and discharge downward 
into two 20in lines which pass under the turbine 
arch and into the lower shell of the second 
reheat turbine. All low points in these lines are 
drained by air or motor-operated drain valves 
connected to the drip leg of the condenser. 

The 3600 r.p.m. generator ts rated 156,250kVA 
at 15kV, 0-80 power factor, and 30 Ib per square 
inch hydrogen pressure. A 600kW gear-driven 
exciter operating at 900 r.p.m. and 250V supplies 
excitation current. In selecting this generator it 
was realised that machine ratings will continue 
increasing at least to the point where forced 
cooling arrangements will prove economical and 
that power companies should therefore have 
some operating experience with this type of 
cooling. The machine therefore has forced 
cooling of both the rotor and stator. Two 
pressure systems are used. One is a low-pressure 
system for ventilating the rotor and stator core. 
The other is a high-pressure system for ventilating 
the stator windings. Gas for rotor cooling flows 
through the rotor and stator core and back to an 
axial-flow fan. Discharge from this fan flows 
to the two turbine end coolers and repeats the 
cycle. A_ high-pressure centrifugal blower, 
situated on the outboard end of the rotor, pumps 
gas through the outboard coolers and then 
through a header and flexible hose system to 
each of the stator coils. Warm gas is returned 
from the turbine end of the machine to close the 
cycle. The present state of development of 
blowers required that the fan providing stator coil 
ventilation be of centrifugal design, larger in 
diameter than the inside diameter of the stator. 
This meant that the blower had to be either 
designed for disassembly or situated on the out- 
board end of the machine. The latter arrange- 
ment was chosen so that the blower could be an 
integral part of the rotor. This blower and the 
generator bushings could not be placed at the 
same end of the generator because of the inter- 
ference between the taps leading to the bushings 
and the header and connecting tubes of the high- 
pressure ventilating system. The generator 
bushings were therefore moved to the turbine end 
of the generator. This is not the better arrange- 
ment because of the complications of generator 
leads and hydrogen cooler piping under the 
generator, but was accepted on this machine with 
the assurance that on subsequent machines 
axial-flow blowers of suitable head would 
be developed so that the blower could be 
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mounted on the turbine end of the rotor. 

The generator bushings are hydrogen cooled. 
On the inside of the copper cylinder, which forms 
the conducting part of the bushing, is a tube of 
insulating material which conducts hydrogen from 
the high-pressure system into the bushing and 
discharges against the walls of the cylinder 
before returning to a lower pressure area. At 
301b per square inch hydrogen pressure the 
bushings will carry 8000A currents. The hydrogen 
seals for the shaft use the conventional vacuum 
system where gas-free oil is injected between 
floating rings to form the shaft seal. Oil drain 
lines from the generator bearings are trapped 
through a vented detraining section to preclude 
the possibility of hydrogen returning to the main 
oil tank in the event of shaft seal leakage. 


FEED-WATER CONDITIONING 


From the outset it was recognised that almost 
perfect control of feed-water conditions was 
essential to the successful operation of this unit. 
The initial concepts of the means and quality of 
this control were outlined and then largely sub- 
stantiated by observation of German experience 
with Benson boilers at subcritical pressure and 
by comprehensive tests carried out on the small 
supercritical pressure steam generator at the 
Babcock and Wilcox Research Centre. The first 
criterion of adequate water quality is that 
dissolved solids must be kept very low, since any 
solids carried into the steam generator will be 
either deposited in the transition zone or carried 
by the steam into the turbine. Owing to the 
lack of data on the solubility of various solids 
in steam, it is possible to conjecture that the 
presence of solids in the feed-water might result 
in a greater problem of turbine deposition than 
steam generator deposition. It was learned that 
this apparently is the case in the German 
experience. 

The second criterion of quality requires the 
reduction to a minimum of corrosion not only 
in the steam generator but also in the feed-water 
cycle. Any significant quantities of iron oxide 
in the feed-water would result in deposits within 
the steam generator. It was decided to limit 
corrosion by pH control through the addition 
of ammonia or a suitable amine. The control 
point has been set and confirmed by test at 
approximately 9:5. Mechanical de-aeration of 
the highest efficiency available is utilised and the 
design of the equipment in the condensate cycle 
before the de-aerator minimises the possibility of 
air leakage. In attempting to keep dissolvea 
solids to an absolute minimum all leakage into 
the cycle must be eliminated as far as possible. 
The most likely source of this contamination is 
the condenser. As a result condenser design was 
directed at obtaining the maximum possible 
freedom from seepage leaks. Among other 
arrangements, sprayed rubber coatings were 
applied to the tube sheets to seal off the rolled 
tube ends. Cupro-nickel tubes of 70-30 com- 
position were selected as suitable to withstand 
the high pH conditions on the steam side and the 
conditions met on the circulating water side so 
as to minimise tube failures. Similarly, the feed- 
water heater tubes were for the most part fabri- 
cated of 70-30 cupro-nickel. 

A multi-purpose demineraliser with a capacity 
of 100,000 lb per hour has been provided. This 
can be operated either continuously, by-passing 
about 20 per cent of the condensate to main- 
tain solids at a minimum or, during start-up 
or shut-down of the steam generator, to remove 
any solids which might wash out during these 
transient conditions. This latter condition of 
start-up and shut-down governs the capacity of the 
demineraliser. Although condensate from the 
old section of the plant is employed as make-up 
to this unit, it was planned that this water will be 
** polished ’’ by the demineraliser before use. In 
addition, filters are included to operate with the 
demineraliser or singly for by-passing condensate 
during normal operation or during start-up or 
shut-down. It has been established that filtration 
can effectively remove appreciable quantities of 
iron oxide even at low concentration levels. A 
test programme designed to evaluate this fact 
quantitatively and to govern the selection of 
suitable filter materials was conducted during 
the design of the plant. In all these considera- 
tions there has been the need for information 
not previously available nor even previously 


313 


required, such as the organic leaching from resins 
employed in demineralisation at particularly low 
concentration levels. Another test was insti- 
tuted at Philo to gain information on the per- 
formance of various alloy condenser tubes in. a 
steam atmosphere approximating that of Unit 6. 
Three different tube metals (90-10 cupro-nickel, 
70-30 cupro-nickel, and arsenical copper) were 
tested in a small condenser which was tapped 
into one of the existing units. A second con- 
denser with aluminium tubes and tube sheets 
was set up in parallel with the first to gain 
experience with this metal. Particular attention 
has been paid to develop procedures to clean the 
steam generator chemically and to operate the 
unit initially so as to free the cycle of contamina- 
tion, such as the siliceous material always 
present after construction. The control con- 
ditions contemplated for successful operation are 
as follows: dissolved solids less than 500 
p.p.b. (parts per billion, i.e. 10°) ; silica as SiO, 
less than 20 p.p.b.; iron less than 10 p.p.b.; 
pH 9-5. 


FLOW CONTROLS 


Entirely new concepts are introduced in the 
control of supercritical-pressure once-through 
steam generators. The steam generator no 
longer possesses a tremendous elastic reservoir, 
the vaporising saturated water, whose pressure is 
highly sensitive to changes in temperature, 
Supercritical-pressure water is a homogeneous 
phase whose properties, such as specific volume 
and enthalpy, continuously change from those at 
the feed-water conditions to those at the super 
heater-outlet conditions. The addition of heat 
makes the fluid expand in a manner similar to the 
expansion of a gas, not in the sudden isothermal 
expansion, which water experiences during evapo- 
ration. The pressure in the steam generator must 
be controlled, therefore, as in a typical flow 
process by varying either the input pressure or 
the outlet area. The system pressure is regulated, 
therefore, either by the variation of the feed-water 
pressure against an area determined by the 
control-valve position, or by the variation of 
turbine-control-valve area with a constant feed- 
water flow. 

Basically, the primary control functions. there= 
fore, are : (a) flow determined by turbine control 
valve position and pressure regulated by feed- 
pump discharge pressure ; or (5) flow determined 
by feed-pump flow and pressure regulated by 
turbine control valve position ; (c) and super- 
heater-outlet temperature in either case regulated 
by heat input to the steam generator. Before the 
final control arrangements were designed, 
response tests were run by the Bailey Meter 
Company on the Babcock and Wilcox test unit. 
These tests indicated the complete feasibility of 
the basic control concepts as outlined above. 

The feed-water flow and pressure are controlled 
by the variation of the high-pressure feed-pump 
speed by a hydraulic coupling. The feed-water 
flow from each of the two pumps is measured and 
totalised. Total feed-water flow is also measured 
by a single flow meter at the steam generator inlet 
header. The flow is automatically balanced 
equally between the two pumps. The total flow 
signal is then balanced against an output from the 
main superheater header outlet pressure controller 
and the unit load, as measured by the first-stage 
bowl pressure in the turbine or against a manual 
input, to give the corrected signal to position the 
hydraulic couplings on the feed pumps. When 
the total flow signal is balanced against a manual 
input signal selected by the operator, this manual 
signal becomes the single loading device for the 
whole unit. During this kind of operation, the 
feed-water flow is maintained constant and the 
turbine valves automatically position under action 
of the initial pressure governor to maintain 
system pressure. As the control valves respond 
to this governor, electrical load will fluctuate. 
This is contrary to the usual governing pro- 
cedures wherein the control valves are positioned 
by the operator, and as long as initial pressure and 
temperature remain constant, the load on the 
unit is unchanged. It was felt that pressure 
control by the turbine-control valves might be 
somewhat faster and more flexible. And, since 
load variations on the grid system are not 
intolerable, it was included as an alternative 
means of pressure regulation. 

( To be concluded ) 
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Personal and Business 


Appointments 


Mr. O. W. Humpureys has been re-elected presi- 
dent of the Institute of Physics. 

Mr. G. G. Roserts has been appointed technical 
director of Smiths Aircraft Instruments, Ltd., 
Cheltenham. 


Mr. W. C. E. Orr has been appointed manager 
of the car division of Armstrong Siddeley Motors, 
Ltd., Coventry. 

Mr. W. A. T. KENNEDY has been appointed 
manager of the tractor sales department of Thos. W. 
Ward, Ltd., Albion Works, Sheffield. 


HOLopPHANE, Ltd., announces the appointment of 
Dr. S. English as chairman in succession to Mr. Guy 
Campbell, who has retired from the board. 


Tue INSTITUTE OF WELDING announces that Sir 
Charles Lillicrap and Mr. J. Strong have been 
re-elected president and vice-president respectively. 


Ligut.-CoLoneL V. I. Rosins has been appointed 
director of the National Union of Manufacturers, in 
succession to Mr. C. F. V. Williams, who has retired. 


Mr. B. W. LANspownte, A.M.I.Mech.E., has joined 
Roles and Parker, Ltd., as an account executive. For 
the past five years he has been editor of Gas and Oil 
Power. 

Pxitips EvecrricAt, Ltd. (Industrial Division), 
states that Mr. J. B. Neesam has been appointed 
filtration engineer and representative for the north- 
east region. 

Mr. E. S. Hiscocks, F.R.I.C., has been appointed 
director of the United Kingdom Scientific Mission 
in the British Commonwealth Scientific Office, 
Washington. 

Mr. P. W. FAULKNER has been appointed an execu- 
tive director of the Plessey Company, Ltd. He is 
general manager of the company’s chemical and 
metallurgical division at Towcester. 

Mr. T. C. CLEVELAND has been appointed acting 
manager of the export department of E. K. Cole, 
Ltd., Southend-on-Sea. Mr. D, G. F. Farmer has 
been appointed acting export shipping manager. 


SHARP CONTOL GEAR, Ltd., Ashby de la Zouch, 
states that Mr. W. F. Kavanagh, Flat 2, 86, Hamp- 
ton Road, Twickenham (telephone, Popesgrove 7060), 
has been appointed representative for London and 
the Home Counties. 


Tue ENGLISH ELECTRIC ComPANY, Ltd., announces 
the appointment of Mr. J. F. Herbert as manager. 
overseas atomic projects. Mr. Herbert has also been 
appointed a director of the English Electric Export 
and Trading Company. 

THE NATIONAL COAL BoarD has appointed Mr. A. 
Walsh, director-general in the industrial relations 
department, to be deputy chairman of the South 
Western division, in succession to Mr. H. Lyn Jones, 
who is retiring on October 31. 

JOHNSON AND PHILLIPS, Ltd., states that Mr. E. H. 
Bennett will take over the duties of managing director 
of Johnson and Phillips South Africa (Pty.), Ltd., on 
September 1. Mr. H. L. Dawe has expressed his 
wish to retire from the office of managing director ; 
he will continue as chairman of the company and as a 
director of its associate in the Central African Federa- 
tion, Curling and Co. (Pnt.), Ltd. 


Business Announcements 


STEDALL AND Co., Ltd., has moved into new 
premises at Union Works, Carpenter Street, Charles 
Street, Manchester, 1. 

METALASTIK, Ltd., Leicester, has acquired exclusive 
rights in the United Kingdom for manufacturing 
the “* Stubbe ”’ conveyor. 

THE NEWALL ENGINEERING COMPANY, Ltd., Peter- 
borough, has acquired the foundry of James C. Kay 
and Co., Ltd., Bury, Lancs. 

Mr. J. F. Perrin, A.M.I.E.E., has retired from the 
Air Ministry, after twenty-one years in the A.I.D. 
and Aeronautical Inspection Service. 

JoHN FOWLER AND Co. (LEEDs), Ltd., states that 
all sales of “ Challenger ’’ tractors are now delt with 
by Marshall Fowler Sales, Britannia Works, Gains- 
borough, Lincs. 

BirFieLD, Ltd., has acquired the “ Railko” 
engineering bearings and laminates department of 
Small and Parkes, Ltd. A subsidiary company, 
entitled Railko, Ltd., has been formed to handle the 
business. 


MARSHALL-HowLeTT, Ltd., 44, Tower Hill, 
London, E.C.3, is now marketing the conveyor and 
elevator belting manufactured by Roulunds Fabriker, 
Ltd., Odense, Denmark. 


Roto, Ltd., Cheltenham, has formed a new divi- 
sion for the manufacture and sale of turbo-chargers. 
Mr. W. G. Savory has been appointed general 
manager of the division. 


MONSANTO CHEMICALS, Ltd., states that its opera- 
tions are now shared between two new divisions, 
dealing respectively with chemicals and _ plastics. 
Mr. D. R. Mackie has been appointed director of 
the chemicals division and Dr. J. W. Barrett, director 
of the plastics division. 


Contracts 


BRUsH ELECTRICAL ENGINEERING ComPANY, Ltd., 
Loughborough, has received an order from the 
Central Electricity Board of the Federation of Malaya 
for more than £60,000 worth of equipment. The 
order, which was placed through the Crown Agents, 
is for sixty-eight distribution transformers ranging 
from 100kVA to 1000kVA, and two 4000kVA 
transformers fitted with Brush resistor tap changers. 


THE CoprpeE COMPANY (GREAT BriTAIN), Ltd., has 
obtained a contract for coke oven, chemical by- 
product plant, and coal preparation plant for the 
Rhodesian Iron and Steel Company, Ltd.’s steel 
works extensions at Que Que, Southern Rhodesia. 
This contract, valued at £1,750,000, has been obtained 
with the co-operation of the associated company, 
Powell Duffryn-Coppee, Ltd., 8, Great Tower Street, 
London, E.C.3. 


Miscellanea 
INSTITUTE OF WELDING.—The Health and Safety 
Sub-Committee of the Institute is preparing a series 
of information sheets under the title “‘ Accidents and 
their Prevention,” and has published No. 1, which 
is entitled ‘‘ The Danger of Oxygen Enrichment.” 


Mr. E. G. DyBALL.—We have learned with regret 
of the death of Mr. Ernest George Dyball, which 
occurred at Brighton on July 28. Mr. Dyball, who 
was seventy-seven, was responsible for the formation 
of The Palnut Company, Ltd., in 1919, and had been 
chairman and managing director of the company for 
about thirty-five years. 


CONSTRUCTION OF SUPERSONIC TUNNEL.—In our 
account of the facilities of R.A.E., Bedford, we 
referred to both the adjustable nozzle of the 8ft by 8ft 
supersonic tunnel and its associated hydraulics as 
being manufactured by Costain-John Brown, Ltd. 
We are now advised by the contractor that the 
hydraulics were, in fact, mainly the work of Keelavite 
Rotary Pumps and Motors, Ltd. 


Exports OF THE Motor INDustriEs.—The Monthly 
Statistical Review of the Society of Motor Manu- 
facturers and Traders, Ltd., for July, includes an 
analysis of exports of all products to all destinations 
for the three months ended March, 1957. The pre- 
dominance of sales to the Commonwealth and 
Empire is less notable (see page 106, July 19) when 
expressed in value of product, being 54 per cent of a 
total of £103-8 million. 


SELENIUM RECTIFIERS.—We are informed by 
Standard Telephones and Cables, Ltd., that its 
“* SenTerCel Series 400” range of selenium rectifiers 
is now in production. Advances are claimed in 
manufacturing technique and in the size, weight and 
cost of the product. High-voltage rectifier plates of 
square form (with or without cooling fins), together 
with simplified tag arrangements, are thought by 
the maker to permit economy and flexibility in design. 


CONCRETE MouLps.—A note from Bakelite, Ltd., 
says that polyester/glass is now being used for making 
moulds for the production of reinforced concrete 
slabs and other shapes by Concrete Utilities, Ltd., 
Great Amwell, Herts. Three types of these moulds 
made from bakelite polyester resin reinforced with 
glass fibre material are at present in use. Two are 
employed for producing reinforced concrete wall 
panel units and concrete roof trusses for buildings 
and the third for producing reinforced concrete 
brackets for street lighting columns. The moulds are 
claimed to be resistant to corrosion and abrasion and 
they have a further advantage in being light to handle. 
Release of the concrete is stated to be easier from a 
polyester/glass mould than from a steel mould and 
-~ onan shape is given a particularly good surface 

nish. 


INSULATED FLEXIBLE CABLE FOR SURFACE HEATING. 
—Flexible heating cable for operation at element 
temperatures up to 450 deg. Cent. is now being pro- 
duced by Electrothermal Engineering, Ltd., 270, 
Neville Road, London, E.7. It is intended for use 
where the same company’s tapes or armoured heaters 
are unsuitable. The cable, known as ‘“‘ Thermocord,”’ 
has a nickel-chrome element insulated by inorganic 
fibre. Two feet of insulated unheated lead are 
attached to each end, and the whole is sheathed in 
braided glass fibre. The design loading is 5W per 
inch, and the maker claims that a 24in length, closely 
coiled round a lin tube, produces 26W per square 
inch. The cable has an outside diameter of about 
fein and is available in a number of lengths. 


CrviL ENGINEERING Mopets.—A large model of 
one of the outstanding British civil engineering 
achievements overseas, the Takoradi Harbour on the 
Gold Coast, is the central exhibit on the stand 
“Careers in Civil Engineering,’ which has been 
arranged jointly by the Federation of Civil Engineer- 
ing Contractors and the Institution of Civil Engineers 
in the industrial pavilion at the Boy Scouts Jamboree 
at Sutton Coldfield, Birmingham. Booklets and 
leaflets on “ Civil Engineering as a Career’? and 
“ Training Schemes in the Civil Engineering Industry” 
are available at the stand, and a film of various British 
civil engineering construction works is being shown. 
The exhibits also include “* blown up ”’ photographs 
of civil engineering works at home and abroad, and 
a variety of smaller models, including one of the 
Owen Falls hydro-electric scheme and of various 
kinds of mechanical plant used in civil engineering 
construction. 


STEEL CASTINGS RESEARCH.—The British Steel 
Castings Research Association has entered into an 
arrangement with the Steel Founders’ Society of 
America for the exchange of information at the 
annual conferences of the two bodies. Each associa- 
tion will, in alternate years, invite the other to 
nominate a speaker to address its annual conference 
on a selected subject. The scheme is being initiated 
this year with an invitation from the S.F.S.A. for 
representatives of the B.S.C.R.A. to address the 
S.F.S.A. technical and operating conference in 
Cleveland, Ohio, in November, on the subject of the 
application of the graphite-rod resistor furnace to 
steel foundry practice, and the use in steel foundries 
of the immersion pyrometer for the measurement of 
liquid steel temperatures. The B.S.C.R.A. has 
nominated Mr. T. A. Cosh, head of its steelmaking 
section, and Mr. L. W. Sanders, chief metallurgist, 
Lake and Elliot, Ltd., to present this paper. 


F.B.I. AND THE CHANNEL TUNNEL.—An announce- 
ment made recently in Paris says that a British study 
group is to be set up to consider the Channel Tunnel 
project. About this announcement the Federation of 
British Industries comments that “ since the survey 
is to cover both the engineering and economic aspects 
of the Channel Tunnel project, the F.B.I. considers it 
important that those who are supervising the study 
should include one member who will be able to bring 
his experience to bear on the problems of the trans- 
port-user. It therefore welcomes the inclusion in the 
group of Mr. E. G. Whitaker, who is a member of the 
F.B.I. Transport Users’ Committee and chairman of 
its Rail Panel.”” The Federation also considers that 
at a later stage in the inquiry it will be necessary to 
ensure that the economic study of Channel Tunnel 
possibilities can be compared with an equally thorough 
review, both practical and economic, of the moderni- 
sation of traditional methods of cross-channel 
transport, 


B.B.C. ENGINEERING SUMMER SCHOOL.—A summer 
school was held, from July 22 to 26, at the B.B.C. 
Engineering Training Department, Wood Norton, 
near Evesham. It was attended by thirty-one pro- 
fessors and lecturers from the engineering and physics 
departments of twenty-six universities and technical 
colleges in all parts of the country. The object was 
to give those responsible for the teaching of electrical 
engineers an opportunity to study the methods used 
by the B.B.C. and to meet senior B.B.C. engineers 
and the heads of some of the programme departments, 
particularly those concerned with the broadcasting of 
programmes about science in the sound and television 
services. The training methods used in the engineer- 
ing division of the B.B.C. were described by the head 
of the Engineering Training Department, Dr. K. R. 
Sturley, and members of his staff. Methods used for 
teaching both fundamental principles and operational 
methods to B.B.C. staff were illustrated in the labora- 
tories, where training courses of many different kinds 
are given, both to established staff and to new 
recruits. The courses vary in length from one week 
to twelve weeks, and up to 200 resident trainees can 
be accommodated at one time. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s. 6d. each. 


MINING ENGINEERING 


779,466. May 5, 1955.—METAL Pit Prop, Karl 
Gerlach and Hans Gerlach, Homberger Strasse, 
86, Moers/Niederrhein and Lerchenstrasse, 26, 
Homburg/Saar, Germany. 

According to the invention, there is provided a 
metal pit prop with a head on its upper end com- 
prising a wedge by means of which the roof girder 
may be thrust against the roof, which is characterised 
by the fact that the wedge is designed to pivot trans- 
versely to the direction in which it is tightened. The 
advantage achieved by this construction is that when 
the roof girder supported by the prop takes up an 
inclined position, which can occur very easily in 
mining operations, the girder is prevented from 
bearing only partly on the prop head, and the edge 
pressures caused by this inadequate support are 
avoided, As shown in the drawing, A is the top of the 
pit prop and B the transverse wedge mounted on the 
upper end of the prop. The wedge is pivotable trans- 
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versely to its direction of tightening in a bearing 
recess C in the upper prop A, which can be con- 
structed as a normal antifriction bearing in the region 
of the hatched zone D. In this example the wedge B 
is constructed as a channel open at the top, in the 
recess of which there engages a guide stirrup E, whilst 
the edges F of the projecting sides of the channel 
forming the wedge may be hardened so as to deform 
the underside of the girder elastically or otherwise 
when the girder bears on the prop, and thus secure 
the girder in position in the longitudinal direction. If 
the girder is in an inclined position the wedge B 
pivots correspondingly in its bearing C in such a 
manner that both edges F bear against the girder 
despite its inclined position. The prop A can advan- 
tageously be provided with projections G on its upper 
end to hold the girder in position more particularly in 
the direction of tightening of the wedge. These pro- 
jections G can by means of a stop member be used 
to secure the girder against movement in its longi- 
tudinal direction. A number of modified designs are 
also shown in the specification.—July 24, 1957. 


CATERPILLAR TRACTORS 


779,468. May 25, 1955.—MOouNnTING TRACK ROLLERS 
ON CATERPILLAR TRACTORS, Karl-Erik Eriksson, 
Virkesvagen 26, Stockholm, Sweden. 

The invention relates to improvements in a device 
for mounting caterpillar track rollers on tractors, 
particularly a pair of rollers adapted to support the 
two edges of the track. Objects of the invention are 
to provide a resilient mounting, whereby the wear of 
the rollers and their bearings is reduced, and to 
provide an almost leakproof seal for the bearings. 

Referring to the drawings, A is a shaft adapted to 

support two track rollers B at a distance from each 

other, and shows the left-hand side of the mounted 
track roller. the right-hand side being identical. The 
shaft portion shown carries a roller bearing. The 
retainer ring C has axial bores extending from both 
ends and spaced around the periphery. Each bore 
has a greater diameter than the thickness of the ring. 

A number of cylindrical bearing members D are fitted 

in each bore. The retainer ring is mounted in such a 

way that the cylindrical members will engage the 

shaft directly to roll around it. On its outside the 
retainer ring C is surrounded by a race ring E sup- 
ported by the bearing members D. A washer F is 
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mounted on a step of the shaft to form an axial 
support for the members D at the end of the retainer 
ring turned outwardly and another washer G is 
placed at the inner end of the ring to support the 
members as well as the race ring E axially. The 
opposite side of the washer G forms a support for the 
outer cylinder member, not shown. The two track 
rollers B are mounted on a common sleeve H having 
a greater inner diameter than the outer diameter of 
the race ring E. Externally, the sleeve tapers conically 
towards both its ends to enable the track rollers to be 
secured by wedge action. Internally, the sleeve is 
widened conically towards its ends. A collar J of 
rubber is inserted into the space between the sleeve H 
and the race ring E. The collar is tapered in corre- 
spondence with the inner wall of the sleeve and is 
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tightly fitted to constitute a resilient radial support. 
The outer end of the collar is provided with a flange K 
to form a support for the outer end of the race ring E. 
Outside the track roller D the shaft A is surrounded 
by a collar L, the inside of which has two peripheral 
grooves for receiving corresponding ribs N of an 
inserted packing ring M of rubber. The collar L is 
provided with a number of axial holes and bolts 
inserted through these holes are tightened to press the 
collar against the roller and the flange of the rubber 
collar J. A certain resilient mounting of the track 
rollers obtained by this arrangement reduces the 
effect of shocks to such an extent that the life of the 
bearing is considerably increased. An additional 
reason of the reduced wear is the tightness of the 
device, whereby dirt and the like are prevented from 
penetrating into the bearings. A hub cap, not shown, 
is generally provided outside the collar, but dirt may 
nevertheless gradually penetrate between the shaft 
and the surrounding packing ring M. However, the 
flange K forms, together with the washer F, an 
effective barrier against further penetration.—July 24, 
1957. 


INTERNAL COMBUSTION ENGINES 


779,904. September 9, 1954.—SILENCERS FOR 
GASEOUS CURRENTS, Vokes, Ltd., Henley Park, 
Guildford, Surrey. (/nventor : Gordon Heather- 
ton Vokes.) 

As seen in the drawing, an air inlet filter and 
silencer with a generally cylindrical casing A has one 
end B closed while its other end provides a curvilinear 
tapering inlet passage C which increases the velocity 
of the gas flow to a concentric air inlet tube. This 
tube has a central parallel-sided section D, but 
terminates in a flared outlet section E so as to con- 
stitute a venturi. A bridge piece F spanning the 
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mouth of the inlet tube serves to anchor a bolt G 
which with a wing nut and end cap locates a crimped 
cylindrical air filter unit K and a perforated metal 
cover. The inlet tube at its narrower central section 
is about one-quarter of the diameter of the cylindrical 
casing and terminates some distance from its closed 
end. The annular space R between the inlet tube and 
the casing constitutes a low-pressure chamber and a 
radial conduit L in the wall of the casing constitutes 
an outlet from the chamber to the inlet of an engine. 
A pair of slots M and N cut in the wall of the inlet 
tube towards its inlet end give access to a pair of 
resonant chambers S and 7 of predetermined capacity, 
and each of dimensions smaller than those of the low- 
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pressure chamber formed by annular baffies or 
division plates O and P fitted between the tube and 
the casing. These chambers are designed to attenuate 
sound of a frequency resonant to the length of the 
inlet tube itself and of a harmonic of this frequency. 
In operation air drawn in by engine suction is first 
filtered on radial passage through the crimped 
cylindrical filter K and is then diverted axially down 
the venturi inlet tube to the surrounding low-pressure 
chamber R. Sound resonant to the tuned length of 
the venturi tube is attenuated in the small capacity 
resonant chambers S and 7 about the inlet end of the 
tube. The relative high velocity of air flow through 
the central portion of the inlet tube is found in 
practice to have a marked effect upon the overall 
efficiency of the silencer. The application of the 
principle to an exhaust silencer is also described in the 
specification.—July 24, 1957. 


AGRICULTURAL MACHINERY 


778,773. July 25, 1952.—Toot BARS FOR AGRICUL- 
TURAL TRACTORS, Gordon Vernon Clark, 

_ Norton Priory, Norton, Malton, Yorkshire. 
This invention relates to tool bars for agricultural 
tractors having power-lift mechanisms and has for its 
chief object to provide a tool bar which can be mounted 
on the front of a tractor. A further object is to 
provide a controlling mechanism which will ensure 
that the tool bar lifts in a horizontal position. 
Referring to the drawing, the tool bar consists of a 
rectangular frame A having a pair of spaced vertical 
members B, to each of which are pivotally connected 
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a pair of parallel raising and lowering bars C in turn 
connected to fixed brackets D mounted on the front 
wheel mounting shaft E of the tractor. From the 
raising and lowering bars or levers C project a pair 
of levers G, which are connected by their upper ends 
to pull bars H one on each side of the tractor, which 
have their ends pivotally connected to the power lift 
mechanism J of the tractor through the medium of 
rear brackets K. The pull bars H are adjustable 
between the levers G and rear brackets K by means of 
holes. The raising and lowering bars or levers C are 
interchangeable with an alternative set or sets of bars 
or levers of varying length so that the distance 
between the tool bar and tractor can be varied to suit 
requirements The tool bar by reason of its parallel 
arm mounting lifts vertically in a horizontal position 
and is given adequate lift for avoiding plants, and as a 
result of it quick mounting enables accurate and 
front field work to be accomplished.—July 10, 1957. 


STEAM GENERATORS 
778,571. March 12, 1956.—BoILerR FEED WATER DE- 
AERATION SYSTEMS, Heinz Backhaus, 13, Spiegel- 
gasse, Vienna 1, Austria. 

In the drawing, a storage tank containing untreated 
water is shown at A. A feeder pump B connected to 
the tank by a pipe draws aerated water and feeds it, 
in the required amount, through a regulating valve C 
having a float D. From the valve a water inlet pipe 
E leads to a de-aerating cascade F, where the water 
is heated by steam to boiling temperature and de- 
aerated. The de-aerated water then collects in the 
collecting reservoir G, where the level is controlled 
by the float and regulating valve so that it remains 
substantially constant. From the reservoir a second 
feed pump H conveys the required amount of de- 
aerated water into a boiler. If there is a failure of 
water supply from the collecting reservoir G the feed 
pump H can also draw water directly from the storage 
tank. A pipe K is connected io the pipe E between 
the regulating valve and the de-aerating cascade F 
and in this pipe is a butterfly valve L for controlling 
the amount of water flowing back to the storage tank. 
The pipe K leads into the storage water tank A 
located before the feeder pump in the system. It is 
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advantageous to locate an open funnel M between 
the valve L and the tank so that the boiler ‘attendant 
can verify that the water circulation through pipe K 
is functioning normally. In the arrangement described 
the regulating valve C is throttled by the float D only 
so that when the level of water in the collecting 
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reservoir G rises, the inflow into the de-aerating 
cascade F is slowed down or stopped entirely ; how- 
ever, the throttling does not go so far as to stop the 
flow of water through the pipe K. Consequently the 
feeder pump always conveys a certain minimum 
amount of water, so that the regulating valve and the 
feed pump are not harmfully strained.—July 10, 
1957. 





Technical Reports 


The Detection of Weld Flaws in Chain Links. By 
J. Deakin, B.Sc. Safety in Mines Research Establish- 
ment Report No. 135. H.M. Stationery Office. 
Price 2s. 9d.—This report describes experimental 
work which was carried out to ascertain whether it is 
practical to apply methods of non-destructive 
testing to the inspection of colliery haulage and 
winding chains. It describes the weld defects which 
may be associated with wrought iron and steel chains 
and states that traditional or purely visual methods 
of inspection were shown to be inadequate in many of 
the samples investigated. The report describes in 
detail various methods for the non-destructive 
detection of flaws, including radiographic, magnetic 
electric and acoustic methods. It recommends tests 
which would ensure that only reliable chains are 
put into service, and which would detect faults 
developed during service. 


Trawler Icing Research. The British Shipbuilding 
Research Association, 5, Chesterfield Gardens, 
Curzon Street, London, W.1.—The report describes 
experiments carried out to measure the loss in stability 
of a trawler model due to icing. A normally rigged 
model was used and tests were made in the head to 
wind, stern to wind, and head 30 deg. of wind con- 
ditions. Tests were also made with the model fitted 
tripod foremast. Although the weight of ice and 
icing pattern are considered to be generally similar 
to that encountered at sea, the rate of icing on the 
model cannot be related to actual conditions, since 
no information on time scales and icing intensity is 
available. The tests are mainly comparative, but do 
indicate the relative icing encountered and its effect 
on stability. The report reviews the nature and 
effects of icing at sea and the problem and possible 
methods of protection. The tests were carried out by 
Vickers-Armstrongs (Aircraft), Ltd., and Vickers- 
Armstrongs (Shipbuilders), Ltd., in the climatic 
chamber at Weybridge. 


Flow Instability of Centre-Body Diffusers at Super- 
sonic Speeds. By D. Beastall. Reports and Memo- 
randa No. 2933. H.M. Stationery Office. Price 3s. 6d. 
—This note offers explanations for certain kinds of flow 
instability which occur with centre-body diffusers at 
supersonic speeds. These instabilities manifest them- 
selves as oscillations of the shock pattern ahead of, and 
the flow through, the diffuser for certain conditions of 
operation and are likely to affect the performance 
seriously. Two main types of oscillation have been 
distinguished : a violent oscillation which occurs 
when the flow through the diffuser is throttled below a 
certain value ; a less severe oscillation which occurs 
when the vortex sheet from the intersection of the 
shock waves ahead of the diffuser or a separated 
boundary layer strikes the cowl. 

The explanations of the oscillations are substan- 
tiated by schlieren photographs of two and three- 
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dimensional model diffuser tests in a wind tunnel. 
It seems possible in the light of the explanation given 
in this note, to be able to predict the range of 
instability of any centre-body diffuser configuration 
by fairly simple model tests. 


The Structure and Properties of Cadmium Titanate 
and Sodium Tantalate (Ref. L/T333). By J. L. Miles. 
The British Electrical and Allied Industries Research 
Association, Thorncroft Manor, Dorking Road, 
Leatherhead, Surrey. Price 15s., postage 4d.—The 
aims of the research described in this report were 
threefold. First, to grow crystals of materials of 
the barium titanate group in an untwinned condition, 
suitable for X-ray structure analysis. Secondly, to 
perform the structure calculations. Thirdly, to 
interpret the physical properties of the material in 
terms of the bonding revealed by the structure 
analysis. 1 

The first two objects were achieved and a fair 
measure of success was obtained with the third. The 
report on the growth of crystals was incorporated 
in report L/T303, and is not repeated in the report 
reviewed here. 


The By-pass Purification of Lubricating Oil and Other 
Liquids. Sharples Report No. 2475. Sharples Cen- 
trifuges, Ltd., Camberley, Surrey.—A mathematical 
treatment of the problem of the by-pass purification of 
lubricating oil, as practised, for example, in diesel 
engines and machine tools. There is a discussion of 
the particular case of the batch purification of liquids 
and a comparison of the effectiveness of circulatory 
batch purification with two vessel batch purification. 
Finally, it is shown that there is an optimum through- 
put for operation of a centrifuge, or in fact, any kind 
of clarifying purifier. It is shown that for severe 
purification problems the high efficiency tubular bowl 
centrifuge is to be preferred to the disc machine, 
the actual rate of circulation being relatively unim- 
portant. 


Les Transmissions de Puissance et la Variation de la 
Vitesse. By Patin. Eyrolles, Editeur, 61, 
Boulevard St. Germain, Paris (Se). Price Fr. 3300. 
—Throughout the mechanical field, power trans- 
missions are found based on a variety of fundamental 
principles and in a great number of different designs. 
The present book gives a survey of the most important 
forms of transmission and examines them both from 
the theoretical and the practical design points of view. 





Launches and Trial Trips 


JEAN MERMOZ, passenger liner; built by the 
Chantiers de l’Atlantique (Penhoét-Loire) for Cie 
de Navigation Fraissenet et Fabre ; length overall 
572ft 3in, length between perpendiculars 492ft 13in, 
breadth moulded 64ft 10in, depth to upper deck 
43ft 3in, loaded summer draught 22ft 9in, deadweight 
5900 tons, service speed 16-75 knots ; first-class 
passengers 144, second- and third-class passengers 
886 ; five holds, two 8-ton and eight 5-ton derricks, 
electric winches ; four 525kW and one 100kW diesel- 
driven generators, one 100kW emergency generator ; 
two seven-cylinder Penhoét - B. and W. mark 
762VTBF.15 two-stroke, single-acting, supercharged 
diesel engines, 10,600 total h.p. at 130 r.p.m., heavy 
fuel. Trial, May. 


TosBaGo, cargo ship; built by the Chantiers 
Réunis Loire-Normandie for the Compagnie des 
Transports Océaniques ; length overall 474ft 11in, 
length between perpendiculars 446ft 2}in, breadth 
moulded 62ft Sin, depth to shelter deck 36ft 9in, 
draught loaded 25ft 4in, deadweight 9100 tons, loaded 
service speed at 23ft 7in draught 16 knots; two 
340kW and one 160kW generators; Schneider- 
B. and W. supercharged, single-acting, two-stroke 
diesel engine, 7500 h.p. at 115r.p.m. Trial, May. 


NORTHBANK, Cargo ship ; built by W. Doxford and 
Sons (Shipbuilders), Ltd., for the Bank Line, Ltd. ; 
length between perpendiculars 450ft, breadth moulded 
62ft, depth moulded to upper deck 38ft 6in, dead- 
weight (closed shelter deck) 11,980 tons ; five holds, 
one 25-ton, four 10-ton, ten 5-ton and two 3-ton 
derricks, electric winches ; Doxford opposed-piston 
oil engine, six cylinders, 670mm diameter by 2320mm 
combined stroke, 6180 b.h.p. Trial, June 4. 


TRINCULO, ore carrier; built at Wallsend by 
Swan, Hunter and Wigham Richardson, Ltd., for 
the Bowring Steamship Company, Ltd.; length 
overall S5OSft, length between perpendiculars 480ft, 
breadth moulded 69ft, depth moulded 38ft 3in, sum- 
mer draught 27ft 64in, deadweight 14,600,tons, service 
speed 133 knots; four ore holds, single pull 
MacGregor hatch covers, wing ballast tanks, steam 
winches ; Wallsend-Doxford opposed-piston, two- 
stroke, diaphragm oil engine, four cylinders, 670mm 
diameter by 2320mm combined stroke, 4350 b.h.p. at 
115 r.p.m., heavy fuel, two multi-tubular Scotch 
boilers. Trial, June 5. 


AEGEAN ISLAND, closed shelter deck cargo ship ; 
built by the Burntisland Shipbuilding Company, 
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Ltd., for the Aquila Compania Naviera S.A. Panama ; 
length between perpendiculars 435ft, breadth 
59ft 94in, depth moulded 39ft 6in, deadweight 11,900 
tons, draught 29ft 23in ; five cargo holds, one 30-ton, 
six 10-ton and four 5-ton derricks, electric deck 
machinery ; three 200kW and one 40kW diesel- 
driven generators ; Kincaid - B. and W. two-cycle, 
single-acting diesel engine, seven cylinders, 620mm 
diameter by 1870mm combined stroke, 5500 b.h.p. at 
120r.p.m. Trial, June 6. 


CRESTBANK, cargo liner; built at Belfast by 
Harland and Wolff, Ltd., for Andrew Weir and Co., 
Ltd.; length overall 483ft, length between per- 
pendiculars 450ft, breadth moulded 62ft 6in, depth 
moulded 38ft 6in, gross tonnage 6460; two 
complete steel decks, five cargo holds, one 25-ton, 
two 10-ton, twelve 5-ton and two 3-ton derricks, 
electric winches ; three 175kW diesel-driven gener- 
ators ; Harland and Wolff single-acting, two-stroke, 
opposed-piston diesel engine, six cylinders, 620mm 
diameter by 1870mm combined stroke, 118 r.p.m., 
heavy oil fuel. Trial, June 7. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


INCORPORATED PLANT ENGINEERS 


Tues., Sept. 3.—LONDON BRANCH : Royal Society of Arts, John 
Adam Street, Adelphi, Strand, London, W.C.2, ‘* Maximum 
Demand and Power Factor and their Effect on the Electricity 
Tariff,’’ T. A. Williams, 7 p.m. 4 EDINBURGH BRANCH : 25, 
Charlotte Square, Edinburgh, Members’ Evening, 7 p.m. 


Wed., Sept. 4.—-LEICESTER BRANCH : Bell Hotel, Leicester, ‘‘ The 
Painting of Buildings,’’ R. Woodwards, 7 p.m. 


Mon., Sept. 9.—DUNDEE BRANCH: Mathers Hotel, Dundee, 
‘* Variable-Speed Drives with Voltage Regulation Equipment,”’ 
7.30 p.m. ye MERSEYSIDE AND N. WALES BRANCH: The 
Blossoms, City Road, Chester, ‘‘ The Cost Accountant and the 
Plant Engineer,’’ R. G. Hall and B. J. Willson, 7.15 p.m. 


Tues., Sept. 10.—MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, Chairman’s ‘‘ At Home,”’ 7.15 p.m 


Wed., Sept. 11.—W. BRANCH : Grand Hotel, Bristol, ‘‘ Fire Pre 
vention in Industrial Buildings,’’ 7.15 p.m. 


Thurs., Sept. 12.—GLASGUW BRANCH : Scottish Building Centre, 
Glasgow, ‘‘ The Design and Application of Rotary and Recipros 
cating Air Compressors,’ W. Scott, 7.15 p.m. % N.E. 
BRANCH : Roadway House, Oxford Street, Newcastle upon 
Tyne, “‘ Internal Combustion Engines as Applicable to Plant 
Engineering,’’ Norman Parry, 7 p.m. 


Tues., Sept. 17.—BIRMINGHAM BRANCH : Hotel Leofric, Coventry, 
‘Titanium as a Material of Construction in the Chemical 
Industry,’’ K. W. J. Bowen, 7.30 p.m. 


Wed., Sept. 18.—KENT BRANCH: King’s Head Hotel, High 
Street, Rochester, Ladies’ Film Evening, 7 p.m. 


Thurs., Sept. 19.—BLACKBURN BRANCH: Golden Lion Hotel, 
Blackburn, Joint Meeting with Institute of Fuel, ‘ Fuel and 
Power Position in the United Kingdom,’’ Rear-Admiral Sir 
Sidney Frew, 7.30 p.m. 

Tues., Sept. 24.—GLASGOW BRANCH : Scottish Building Centre, 
425-427, Sauchiehall Street, Glasgow, Joint Meeting with the 
Institution of Heating and Ventilating Engineers, ‘‘ Steam,’’ 
and ‘“‘ Combustion and the Chain Grate Stoker,’’ 7.15 p.m. 
%& S. WALES BRANCH : South Wales Engineers’ Institute, Park 
Place, Cardiff, ‘‘ Metal Degreasing by Trichloroethylene,’’ and 
“* Metal Pretreatment in Industry,’’ 7.15 p.m. 


Thurs., Sept. 26.—SHEFFIELD AND DistRICT BRANCH: Grand 
Hotel, Sheffield, ‘‘ The Design of Rolling Mills, with particular 
reference to Hot and Cold Ferrous Mills,’’ M. Langen, 7.30 
p.m. 


Fri., Sept. 27.—BIRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, ‘‘ Some Principles of Radiant Heating,” 
P. A. Coles, 7.30 p.m. 


Mon., Sept. 30.—W. AND E. YORKSHIRE BRANCH: Leeds Uni- 

versity, “‘ The Safe Use of Electricity,’ J. J. Emerson, 7.30 p.m. 
INSTITUTE OF METALS 

Mon. to Fri., Sept. 16 to 20.—Forty-ninth Annual Autumn Meet- 

ing, 1957, to be held in Glasgow. 
INSTITUTE OF THE MOTOR INDUSTRY 

Sat. to Sat., Aug. 24 to 31.—St. Catharine’s College, Cambridge, 

Eleventh Annual Summer School. 
INSTITUTION OF MECHANICAL ENGINEERS 


Sat., Aug. 31.—-S. BRANCH : Whole-day visit to the pumping 
stations of the Mid-Wessex Water Company, Frimley, Surrey. 


Sat., Sept. 14.—SOUTHERN BRANCH: Whole-day visit to the 
Greenham Common base of the United States Air Force, 
Newbury, Berks, 10 a.m. 


IRON AND STEEL INSTITUTE 


Wed. and Thurs., Sept. 25 and 26.—IRON AND STEEL ENGINEERS’ 
Group: Church House, Westminster, London, S.W.1, “‘ Air 
Pollution in the Iron and Steel Industry.”’ 


MANCHESTER GEOLOGICAL AND MINING SOCIETY 
Thurs., Oct. 10.—Mining and Technical College, Wigan, Annual 
General Meeting, 3.30 p.m. 
ROYAL AERONAUTICAL SOCIETY 


Fri., Sept. 13.—FortTy-FirTH WILBUR WRIGHT MEMORIAL 
Lecture : Institution of Civil Engineers, Great George Street, 
Westminster, London, S.W.1, “ Advanced Education and 
Academic Research in Aeronautics, Clark B. Millikan, 6 p.m. 


SOCIETY FOR WATER TREATMENT AND 
EXAMINATION 


Wed. to Fri., Oct. 2 to 4.—Palace Hotel, Southend-on-Sea, 
Autumn Meeting. 
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ESTABLISHED OVER 100 YEARS 


Ge 


AND COMPANY LIMITED 


382-8 Euston Road, London, N.W.1. 
Telephone : EUSTON 3176 


Engineers ° Millwrights & Tool Merchants 


We are specialists in 


EXPERIMENTAL WORK 





SPECIAL MACHINES 


DESIGNED AND MADE TO ORDER 


MACHINING FOR THE TRADE 
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Y; : ** TRAMP IRON 
Vy A mite of metal in the wrong place 
can be a mighty painful ex- 
perience. It’s quite a big problem 
in industry too... for the ‘one 
that gets away’ menaces quality 












and can lead to endless break- 
downs wrecking plant and 
equipment. Painless extraction of 


tramp iron is our job. Aline from 
bring our 


you will specialist. 





—C 
WET SEPARATORS. Belt and Drum types available for magnetic 
ore concentration and recovery of magnetite or ferro-silicon in Heavy 
Media Coal Washing and mineral beni fication processes. 





RAPID 
MAGNETIC MACHINES LTD 


BIRMINGHAM, 12, ENGLAND. 


HALF A CENTURY OF SPECIALIST EXPERIENCE 























* The achievement of seven generations 
of craftsmen. 


GENUINE & STUBS FILES are produced in the same factory 
as GENUINE & STUBS SILVER STEEL—both are accepted as 
a standard of quality throughout the world, 

GENUINE £&STUBS products are sold through all the best 
Dealers. Insist on these quality goods by specifying 
GENUINE £ STUBS. 





FOUNDED 
1773 


%& The best known brand in the world 
and the standard to which all 
other makers endeavour to work, 


% Accurate to .00025” for all sizes 
up to I” diameter. 

% Supreme surface finish—a heritage 
of craftsmanship. 


GENUINE &STUBS FILES also have 
the same heritage of craftsmanship 
behind them as GENU‘NE “STUBS 
SILVER STEEL. 


GENUINE £STUBS products are sold 
through all the best Dealers. Insist 
on these quality goods by specifying 
GENUINE @STUBS. 
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P2VWWMACLELLAN!® 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 











STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 

TANKS 
ELECTRIC WELDING 
HYDRAULIC PRESSINGS “ ea! , <a 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
FORGINGS AND DROP STAMPINGS S-shaply sigtas Migeid eanpeanl” MNGATINAS We kane ganrdl ad. goon. snl 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or C 


RAILWAY AND GENERAL ENGINEERING]. WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 





Tested and recommended by the 
Ministry of Supply (MTV Branch) R ° 
Reference No. VG.6/300/FIR } IVY I 
for export to tropical countries, 


A SLICK PRODUCT 


BRANDS LIMITED 
SLIEK- BRAN CROYDON 









Telephone: Telegrams: 
IBROX 1135 (4 lines) “MACLELLAN GLASGOW" 
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Sy BELIEVE US - WE ARE VERY BUSY! 








: But never so busy, never so tangled with our customers’ 
- demands for delivery, as to neglect putting to the test 
the claims we make for our famous AUSTENITIC STAIN- 
LESS STEEL WIRE. Gauge, tensile strength and finish are 
duly determined in our Testing Department and any wire 
found wanting is ruthlessly rejected. Our brand of test- 
ing, which is nothing if not thorough, will not be hurried, 
,. so that bottlenecks have been known to occur at this 
A _ juncture. To overcome them, there have been made 
. te. Cc" : * a. . : some highly ingenious suggestions, including the use of 
: : > ee test specimens to join two trams proceeding in opposite 
, directions along the adjoining road. Such novel ideas 
find little favour with the ‘‘ Head of Department.’’ So, 
1 &8 sternly, we raid our holiday fund to get more and more 
t - >-AQ ie of ‘the best testing equipment money can buy.’” Unfor- 

- ¥ OFG 2, be tunately, money cannot always buy it ; nor can it buy 

2 our stainless reputation. 
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7aTATEMLESS 35 aoe ge e- CCOPAPrAaN TY LIMI Tee 
Manufacturers of Stainless Steel Wire to the following specifications: 
W10. WII, DTD 189, DTD 549, DTD 571, DTD 2002 etc. A.I.D. and A.R.B. approved. 
THE BARRACKS - LANGSETT ROAD - SHEFFIELD 6. TELEPHONE : SHEFFIELD 44241. TELEGRAMS : FINEWYRE SHEFFIELD. 
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HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 


















HEAT & WEAR RESISTING UPTO 10 TONS 
als x SPHEROIDAL GRAPHITE [ROW & STEEL 
MACHINING 
cc) (Re. GOODWIN & SONS (ENGINEERS) LTD. 


FIR } VY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23612 












CON NINE 
Ges 


FABRICATING 
ES. | SERVICES—under one roof 


J 

i ARDEN offer you one source for all your fabricating 
needs. A large centrally situated factory equipped 
to handle special or volume production. Arden 
means extra capacity for you with wide experience 
and complete supervision by the principals. 










‘1. Layout 

. Shearing 

)} 3. Pressing 

114. Punching 

45. Flame-cutting 





. Bending 

. Welding 
. Assembly 
. Finishing 





precision 
fabricating 








ARDEN PRODUCTS 
ss (Kenilworth) LTD. 








Dalehouse Lane, Kenilworth 
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AUTOMATIC 
WATER SCREENS 


ROTARY AND 
BAND TYPES 


FOR 


SCREENING COOLING 
WATER IN POWER 
STATIONS, PAPER MILLS, 
GAS WORKS, FACTORIES, 


Etc. 


CAPACITY : UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON. 
REQUEST. 


LEDWARD & BECKETT LTD, 


PARLIAMENT MANSIONS, 


ABBEY ORCHARD STREET, 
LONDON, S.W.1. 





PHONE: AbBey 5429 














HALL BROS. 


(W:EST BROMWICH)-LTO.- 
















SHEETS PLATES 





AND SECTIONS 
BRIDGE RAILS 
IRON AND STEEL 


MERCHANT BARS 
HOOPS : STRIP - ETC. 


SHEARING COLD SAWING 
AND PROFILE CUTTING 


IN ALL THICKNESSES 
AND SHAPES. 


Eagle Works. Greets Green: West Bromwicu 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PERSQ.IN. 170155 CU. FT. PER MIN. 
60 LB. PERSQ.IN. 1 TO 380 CU. FT. PER MIN. 
TWO STAGE 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 








FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 2124 (3 LINES) . 
TELEGRAPH: “REAVELL, IPSWICH’? OR WRITE TO :— c Wn ATLAS 


REAVELL & CO., LTD. NAN DN == a 
IPSWICH - ENGLAND 
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PALLETS EIGHT 


OR EIGHTEEN -OR EIGHTY 


1018 We are producing new designs nearly every day—many of them 


Stillage for 1,000Ib. cable drums designed to meet customers’ special needs. Here are eight of the 
ol with fork and hand pallet latest, one of which may be just what you are looking for ° 
Companies representing nearly seventy different industries have 
found the answer to their mechanical handling or storage 
problems in M.G.K. Pallets. The same service is available to 


you—M.G.K. have the answer to YOUR Palletisation problems Write to Joy-Sullivan Ltd., Cappielow, Greenock or 7 Harley Str eet: 


ENGINEERING London, W.1. for oe i = _ will tell you all abou 
.6.88,. COMPANY LTD. he Limberoller Idler. 
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Regd. Offices New Works 
Ba coe i GAZETTE BUILDINGS, KINGSBURY ROAD, 
937 | CORPORATION STREET, CURDWORTH, 
Reversible flat/post pallet, two- BIRMINGHAM, 4 SUTTON COLDFIELD — 
way entry, tubular posts. j Telephone : CENtral al WARWICKSHIRE. 
— oe Pe Telegrams : KATELBE : 5 
BIRMINGHAM Telephone : CURdworth 60/61 \ \ \l / 14 Y/, 
oh r os @ CS ae 
oe S “~=—_ DRESS TOOLS 
[o, —— 
al a 









827 
Post-type pallet with removable | Heavy auty timber/steel two-way Stackable Bin-type Pallets, made 
4 ; 
j 


slatted sides. | entry pater. i to any size.and capacity. 
i nV Pre | 











i= © pa PROTOTYPES| 
lg ce MOULDS 


GAUGES, JIGS, ETC] 


Phone: 3678 F | 


STATION RD (EAST), HORLEY, 
SURREY . 


A.l.D., M.OS., & ADMIRALTY a 











VTL, 








970 : 
Heavy duty stillage for drum hand- 
Vin gens a a as 
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; ay entry racks for work 
. Sizes to customers’ needs. 















































> 





ILE 


Aug. 9, 1957 THE ENGINEER 77 







IDGING 


in this age 
of power.. 


Engineers throughout the world, 
engaged on major projects to harness 
natural resources, combine the struc- 
tural and mechanical aids of Bailey 
Bridging with their technical and 
productive skill. 


Today’s tremendous speed of con- 
struction demands Bailey Bridging 
equipment which fulfils all require- 


, ments regardless of magnitude. Our 
FMOS.SPTORET (zinc) BF Dea organization is, privileged fo place 





WORLD LICENSEES FOR THE MANUFACTURE & SALE OF BAILEY BRIDGING at your disposal a world-wide tech- 

nical and Bailey Bridging supply 

STOC KPORT ENGLAND service unique in Civil Engineering. 

ENQUIRIES TO LONDON SALES OFFICE, 6, VICTORIA STREET, WESTMINSTER, S.W.1. Telephone: ABBEY 7391-2 - Telegrams: Microfab Sowest London + Cables: Microfab London 
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LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of Patent 


SNATCH BLOCKS 


also PULLEY BLOCKS and 


CRANE BLOCKS 
for Wire Rope 





Telephone: CARDIFF 23641 Send for Brochures 


* 





(three) 


COATED ABRASIVES 


FEATURE THE SELF-CONFORMING ‘PG’ WHEEL 


Only 3M provide Demonstration Centres run 
by qualified engineers. You can see, without 
difficult polishing problems and cost, how time can be saved and a better 
: : finish achieved. Remember, 3M abrasives 
is exclusive to the 3M system. do the job better. 

MINNESOTA MINING & MANUFACTURING co. LTD. 


Lendon ° Birmingham ° Manchester . Glasgow 


This 3M innovation solves many 
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Hs grand 

to work ina 
clean, healthy 
atmosphere... 


In recent years legislation has compelled "> 
a high standard of atmospheric purity inside yy 
factories and workshops — and it is _ I 
becoming increasingly recognised that the a é 4 
prevention of atmospheric pollution r 


outside such buildings is as important as 

maintaining good conditions inside. 

The proposed CLEAN AIR BILL is aimed at - 
clearing our towns and cities of the Smog-Ridden 

atmosphere which at the present time prevails. 


The Musgrave Aerodynamic Grit Collector ' 
(systeme linderoth) is playing a large part in the 
campaign for CLEAN AIR. 


A Typical installation on a Lancashire Boiler 
in Manchester is collecting 7-12 tons of y 
Grit per week, whilst equally successful he. % 
results have been obtained on _ La 
Economic and Water Tube Boilers. . A 


Low installations and running costs... 
considerable space economy . . . extremely 
high efficiency . . . no fire risk . . . these 

are but a few of the many advantages obtained 
when you specify the MUSGRAVE 
AERODYNAMIC GRIT COLLECTOR. 


We invite you to write for our publication 
on this very important subject — 
ask for a copy of M.D.103. 





* 
consut M0 //Ay af J: | Vf Bano co. cro - ST. ANN’S WORKS, BELFAST, NORTHERN IRELAND 
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2 Howard St. Strand I Host St. 297 Hagley Road 31 King St. West 34 Great North Road 4l St. Vincent Place 
LONDON WC2 BRISTOL | BIRMINGHAM 16 MANCHESTER 3 NEWCASTLE-ON-TYNE 2 GLASGOW CI 
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Vibration test of self-locking set screw 


The divisions between the horizontal lines on the graph 
represent intervals of 60 minutes. Each vertical band 
represents a screw tested when subjected to vibrations 
at the rate of 1,750 cycles per minute. It can be seen 
that the Plain Cup Point screws most favourable duration 
test was 10 minutes 40 seconds, before shaking loose. 
The Knurled Cup Point screws remained tight after 
300 minutes — representing 525,000 cycles of vibration — 
after which tests were discontinued. 





Write for this FREE DATA CHART 


In the drawing office, in the toolroom or on 
production — you'll save valuable time and avoid 
costly guess-work with this free data chart, it cuts 
out all physical measurements or calculation. 
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4 ee 8 
ORIGINAL 


FEATURES 
THAT MADE 
UNBRAKO FAMOUS 


IN A SELF-LOCKING SET SCREW 


Throughout the world, Unbrako precision is the 
standard by which all other screws are judged. And 
this self-locking set screw is another guarantee of 
Unbrako leadership. Unbrako self-locking set screws 
cannot be damaged by tightening and removal, and 
the knurled point does not damage the shaft. You 
can use them again and again, and the unique design 
with the exclusive knurled cup point shows in tests 
that it can stand more than 28 times the vibration that 
shakes loose ordinary plain cup pointed screws. Where 
considerable vibration must be contended with, you 
need Unbrako self-locking set screws. Details will 


gladly be supplied on request. 





UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SCREW COMPANY LIMITED * COVENTRY 





HUNT BROS ~~ LTD 


GRIFFIN FOUNDRY, OLDBURY 
Ner BIRMINGHAM 


Telephone : Telegrams : 
BROADWELL 1181 & 1182 GRIFFIN, OLDBURY 
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FORYDRILLING, 
BORING, TAPPING 
AND HONING MACHINES 





Portable Universal Radials 
4ft. to 7ft. radius 






Girder Radials 
Aft. to 12ft. 6ins. radius 


Vil Vertical 
Machines 


Compound or 
Plain Tables 


32” and 40” 
sizes 








E.27 
36 Speed Radials 


6ft., 7ft. and 8ft. radius 


KITCHEN % WADE LTD. 


HALIFAX, ENGLAND 
Phone : Halifax 61173 











= 


80 THE ENGINEER Aug. 9, 1957 














All motions—slew, derrick, 

hoist and travel—are 
independently powered and 
finger-tip controlled. 

Ease of operation, power lowering 
and maximum maneuvyrability 
are assured by Electric 


Transmission, the system designed 








by Coles and backed by 
75 years of experience in the 


field of mechanical handling. 








Steering, like everything else about 

Coles, is simplicity itself and highly efficient. 
This automatic reversing steering 

mechanism allows effortless, normal and 
directional steering wheel movement regardless 


of the chassis/superstructure position. 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St., C.2 - Newcastle: Brunswick House, Brunswick Place 
London: 143 Sloane St., S.W.1 - Manchester.: 153 Oxford Road, 13 - Birmingham: 39 Thorp St., 5 
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Mechanised mould and core making plant 


The list of new plant in the mechanised core making and 7 

moulding sections at Parker Steel Foundry reads like a 

foundry equipment Debrett. It includes continuous 20-ton 

per hour moulding sand plant, speedmullers for core sand P A R K E R 
with pre-drying and elevation to an 80-ton an hour hopper. 


vertical continuous core stoves, chamber type core stoves, 
and bogie type mould stoves. 


4 . 
The moulding plant includes a 45-ton an hour sand rammer, St e el Cc a S t ] n g S 


pin lift and roll over machines. Coreshop mechanisation in- 

corporates steel band conveyors, Osborn blowers and wheel 

cage core turnover devices. Four new permanent casting Manganese, Carbon & Alloy Steel 
pits have been built to take castings up to 7/8 tons. : 


They all help to make better castings faster, castings in low 
carbon steel of high magnetic permeability and pearlitic 
manganese steel of high tensility and exceptional wearing 
characteristics. Always consult Parker at the Design stage, 
or before, they ire always ready to advise. 


PARKER FOUNDRY (1929) LIMITED - MANSFIELD ROAD - DERBY - TELEPHONE DERBY 44243-4-5 
A Print foreindustry Led, Advertisement 
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Modern industrial requirements are often 
for heavy duty gears to be operated at 
high speeds, with consequent high degrees 
of accuracy. Our resources are such that 
wheels and pinions of all sizes can be 
supplied for any application. Jackson 
technicians, backed by a century’s exper- 
ience, will be pleased to advise on any 
design problems. 
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Hobbing large double helical 


gear on 193 ft. machine. 


THE 


DAVID BROWN | 


CORPORATION (SALES) LIMITED 
JACKSON DIVISION 


SALFORD WORKS HAMPSON STREET 
MANCHESTER 5 
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10-ton Steam 

Permanent Way 

Crane, Metre 

oF Gauge. Duty: 10 

: , a we we tons at ee 

10-ton Diesel Ay 3s. é ; 6 propped ; 5 tons at 

Permanent Way cee .. imma, .. 14ft. radius free. 
Shunting Crane in — z SS = —— : \\ 

train formation. 


4-TON DIESEL 
SHUNTING 
CRAN 


pore Ay were STEAM ELECTRIC DIESEL 


Railways. DIESEL-ELECTRIC CRANES 


TAYLOR & HUBBARD 


N ats 
Telegraphic Ad Address: <eXY Telephone Nos.: 
«' Lifting, Leicester ’’ : 22575-6 


| 1906 


The first ENGINEERING Now the largest of 
EXHIBITION held in Britain its kind in the world 


Since the first Engineering Exhibition was held in 
1906, the branches and aspects of Engineering have 


& Pa G t Pe & t HR i oe G developed tremendously. With this development 


the Engineering Exhibition has grown in size, scope 
and influence to be the largest of its kind in the 
pigs MARINE ’ WELDING & world. This exhibition provides a unique oppor- 
: ee ES ” tunity of examining the products of over 590 lead- 
QO ree NUCLEAR ENERGY _) ing manufacturers and suppliers to these industries. 
- You will see displayed exhibits under more than 
a xX H i e n 7 | Oo MM a thousand different classifications, and it is an 
opportunity that occurs only once in two years. 
Every Engineer will find a visit to this Exhibition 
time well spent. 


Keep this in mind OLYMPIA - LONDON 29 Aug—I2 Sept ’57 


ORGANISED BY F. W. BRIDGES & SONS LTD. 
with the patronage and active support of: The British Engineers’ Association (Incorporated). The Society of 


pe ibdirdd STREET - a6 SHEFFIELD. ‘ Motor Manufacturers & Traders Ltd. (Marine Section). The British Electrical & Allied Manufacturers’ 


Association (incorporated). The Institute of Welding. The British Acetylene Association. The 


PHONE. SHEFFIELD, 27463/4 Nuclear Energy Trade Associations’ Conference. 


10 TON 
ROLLER TURNTABLE 











W. BARNS & SON (HOLLOWAY) LTD. (Successors to W. BARNS & SON) ESTABLISHED 1860 


D Globe Works, Queensland Road, Holloway, N.7. Telephone: NORTH 3347/8. Telegrams: Perforation Holway, London 
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QUICKER SERVICE AND BETTER CASTINGS 


Not only does the new elevator type electric 
annealing furnace at Gloucester give you quicker 
service — castings are annealed in hours instead of 
days — but it also ensures better and more uniform 
malleable castings. Stricter control of structure 
during annealing is allowed irrespective of section 
and ‘there is no deterioration of surface. 

All heats are under hourly laboratory super- 
vision, and castings are rigidly inspected at every 


malleable & grey iron castings 


stage of production. The results are smooth 
skinned castings of unsurpassed machineability. 
_ Always consult Gloucester at the designing 
stage — even before — their experience and resources 
are placed unreservedly at the disposal of the 
Engineer Designer. 

The following-are typical Gloucester Malleable 
specifications: 


eps ebenenian serena ac 


Gloucester " Gloucester Lamellar 
Blackheart Malleable Pearlitic Malleable 
| Elongation” .. 18% | Elongation 5% 
Yield Point .. I§tons | Yield Point .. 22 tons 
Tensile strength 25 tons p.s.i. | Tensile strength 35 tons p.s.i. 




















Collector Shoe in Grey fron cast for 
the Railway Executive. 


Signal Rod Bracket in Grey Iron cast 


for the Railway Executive. 


L_-THE HOME OF 
GLOUCESTER ae LTD., EMLYN Wenn, GLOUCESTER -Goop casTiIncs7/ Telegrams: * Pulleys’ Gloucester 
(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) sie ee Telephone: Gloucester 23041 


" 
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© 
© 
instanily obiainable with the 


HARTRIDGE 


treatment 


Diesel Pump and Injector 
troubles are cured by 
HARTRIDGE Test and 
Service Equipment. 


HARTRIDGE NOZZLE GRINDING 
AND LAPPING MACHINE 


The World’s first and most versatile 

diesel nozzle reconditioning machine and 

yet the lowest priced too. Not only 

reconditions all the normal types of 

nozzles, but all those difficult nozzles 

not possible on any other machine. 
Absolute concentricity, unequalled 
finish and accuracy within half a 
minute of a degree. 


Send for leaflets on the ‘MARINE,’ ‘MAJESTIC,’ ‘MAJOR’ and 
‘MINOR’ Fuel Pump Test Benches, Motorised and Hand Nozzle 
Testers, Nozzle Grinding and Lapping Machine, Nozzle Microscope, 
Cleaning Cabinet and other essential servicing equipment. 


“| Please quote reference E/2 Telephone ABBEY 7279 
LESLIE HARTRIDGE LTD 
9- VICTORIA STREET -: LONDON : S'W:1 


Leaders for over 25 years in diesel fuel line 
Test and Service Equipment. 
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NIAGARA 


VIBRATORY SCREENS 


A Niagara 
Slurry Screen 


For the efficient handling of slurry in Coal Preparation 
Plants. Our experts are quite ready to be constructive 
upon any problems of installation or adaptation. 


Consult 


NIAGARA SCREENS (Gt. Britain) Ltd. 


Straysfield Road, Clay Hill, Enfield, Middx. 
Telephone: Enfield, 6622 (4 lines) 





Save 


Hundreds of working hours in your Drawing Office, Workshop, Estimating 


Department, etc., by using 
OMARO SLIDE RULES 


Here are a few of our models :— 








MODEL S3. BSW/BSF 
Bolts and Nuts 

Full particulars of B.S.W. and 

B.S.F. bolts and nuts. Drill sizes 

for tapping and clearing. Also 

sizes of screw heads and square 

head set-screws. 














5/3 post free. 


MODEL L.I. Calculation of weights of steel sections 


Multiple scales giving simulta- 
neously 

(a) Area of cross section. 

(b) Weight per foot. 

(c) Weight per length in feet 

(1 to 10,000 feet) 
(d)gLengths per cwt.(s) and 
ton(s) 

according to width and thickness. 
These scales can also be used for 
any other section if weight/foot 
or area are known. See our 
model P.1. 7/- post free. 











MODEL K1/K2—SIDE 1, STEEL and IRON TUBE WEIGHT CALCULATOR and 
SIDE 2, PRICE CALCULATOR... .. PRICE 15/6 POST FREE 

MODEL K3/K4—SIDE 1, NON-FERROUS METAL TUBE WEIGHT CALCULATOR 
and SIDE 2, PRICE CALCULATOR... ...PRICE 15/6 POST FREE 


IN PRODUCTION 
CIVIL ENGINEERING SLIDE RULE—SIDE |—BENDING CALCULATIONS OF REIN- 


FORCED CONCRETE. SIDE 2—HYDRAULICS. 

| FREE GIFT WITH EVERY ORDER OF SIX OR MORE OMARO TECHNICAL 
CHARTS OR KOSINE SLIDE RULES, WE SUPPLY FREE OF 

CHARGE A COMPLIMENTARY COPY OF OUR COCKTAIL SLIDE RULE (USUAL PRICE 

10/6) WITH 300 SELECTED RECIPES. 

PLEASE APPLY FOR YOUR FREE COPY WHEN SENDING YOUR ORDER FOR TECHNICAL 

CHARTS AND SLIDE RULES. 











Lists of other models on application 
KOSINE LTD., 104 HIGH HOLBORN, LONDON, W.C.1 





VULCASCOT an 


VIBRATION 
PADS 


The OIL RESISTING 


MACHINE 
MOUNTINGS 


Tested and 
proved by 
years of 
usage 


IMPROVE PRODUCTION 


© Check vibration, shock and noise. @ No fixing bolts required. 
© Make machine installations easy. © Save maintenance time and cost. 
®@ Combat nervous strain. @ /solate loads up to 4 tons per sq. ft. 
Standard sizes: 1/8in. xX /8in. K in. 
and 36in. x 1[8in. X gin. 


Manufactured by:— 


VULCASCOT (ce. Britain) LTD 


87-89 ABBEY ROAD, LONDON, N.W.8. 


Tel: MAlda Vale 7374/5 Grams: VULCASCOT LONDON—NW8S 
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... that have made Hardy and Padmore famous for QUALITY 
CASTINGS for more than 100 years. Skilled craftsmen, some 
with over 40 years experience, have built up a high reputation for 
SOUND, CLEAN, HIGH QUALITY CAST IRON CASTINGS 
for the Machine Tool, Mining Engineering and 
Electrical Trades. It pays to make sure you get a 
good job first time. Enquiries invited. 


a 


HARDY & PADMORE LTD. 


Famous for QUALITY CASTINGS since 1814 
Worcester Foundry, Worcester. 
Phone: Worcester 3215 Grams: “ QUALITY.” Woreester. —— 


Have you a Heat Treatment problem? 








We have the knowledge, 
the skill 


and the equipment 


to solve it 


In forty years of study and practical experience, 
we have acquired a degree of insight into the 
nature and needs of metals which is (we think) as 
rare as it is profound. Our equipment will cope 
with any variety of treatment and almost any size 
and quantity of work. Expert technical services 
freely available — for full details please write 


for leaflet HT.5. 





A COMPANY 


—_ 
EXPERT TOOL HEAT TREATMENTS LIMITED [ ," OF THe A.1.D., A.R.B. and 


[’ EXPERT 
I 1001 GROUP 


Garth Road, Lower Morden, Surrey. Telephone: DERwent 3861/3 D.L.Arm. approved 
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for DOUNREAY 


This 33 Ton Rotating Gantry 
Crane is now installed at the 
Charge Face in the Reactor Sphere. 

















It is 15 feet long and 50 feet 
high. It was delivered precisely 
on time. 
































MARINE 


LONDON OFFICE: ; WELDING & 
ABFORD HOUSE, cA nucuan 

WILTON ROAD, 7 EXHIBITION 
VICTORIA, S.W.1 OLYMPIA LONDON 


29 AUG.- 12 SEPT 1957 


J. H. CARRUTHERS & CO. LTD., 27 HAMILTON STREET, GLASGOW, S.2 | stano 14, row a 


GROUND FLOOR 
GRAND HALL 


LLL TOT LR LET ALLL CED BELG SAD ABBE RII RE REI 
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.... Serving the docks 
of the world 


STOTHERT & PITT LTD., BATH, ENGLAND - London Office: 38 Victoria St., S.W.i 
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High 
Tensile 


Components 


Send \ow 


“HITENSPEED 


PAT NS? 539896 6552162 ADE 55 PAT N° $54163 
45,55 TONS TENSILE e 5565 TOMS TENSILE 





BRITISH ROLLING MILLS LTD., P.O. BOX 10., BRYMILL STEEL WORKS, TIPTON, STAFFS. 
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Eh[automatic cou ers 


e SIMPLE IN CP ERATION 







@ LOW MAINTENANCE COSTS 





@ SAFER and SPEEDIER COUPLING 


Photograph of Rhodesia Railways 20th class Beyer-Garratt 
Locomotive—By courtesy of Beyer Peacock & Co., Ltd. 


Outstanding in design, the ESC “ Alliance” coupler meets all the requirements of up-to-date 
automatic coupler is standard equipment 
on many railways throughout the World. 

Made of a few parts of simple rugged design 
and embodying the latest improvements, this of operation. 


transportation systems which call for increased 


speeds, reduced maintenance costs and simplicity 


ENGLISH STEEL CASTINGS CORPORATION LTD. 


River Don Works, Sheffield. 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
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Current contracts include :— 
British Celanese Ltd., 
Imperial Chemical Industries Ltd., 
Brymbo Steel Works Ltd., 
Stewarts and Lloyds Ltd., 
Steel Company of Wales Ltd 


Makers since 1790 of . 
Railway and other bridges ; 
Constructional steelwork ; 
Unit bridging ; Iron paving ; 
Wrought iron bars ; 
Overhead cranes ; Railway 
wagons and mine cars ; 
Meehanite castings ; Mining 
and sheet metal machinery ; 
Sewage injectors and pumps ; 
Wool washing machinery ; 
Aglite lightweight aggregate ; 
High quality bricks. 
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ORE and ADMIRATION 


Steelmen, however old, never fail to feel — no matter how 
many times they’ve seen it — the awe and excitement of a 
furnace in full blast. From apprentice to Chief Smelter, that 
amazingly skilled aristocrat of the foundries, the thrill 
ppp as sharp as ever with the sweat and heat and glory 
of it all. 

It is well known by steelmen that high purity oxygen in 
blast, Bessemer or open hearth makes for considerably greater 
heat much more cheaply. This oxygen is best produced by 


Butterley on-site Tonnage Oxygenerators and allows a still 
wider range of quality steels. 

While being compact and efficient, these plants produce a 
continuous supply of oxygen and/or nitrogen at any desired 
purity and pressure in any quantity needed where there’s 
work with oxygen afoot. 

Sole production and sales rights have been acquired by 
Butterley from America for U.K., British Commonwealth 
and certain European countries. 


If you can use oxygen, consult 


WGFPTERERY 
OXYGEN DIVISION 


OXYGEN DIVISION, THE BUTTERLEY COMPANY LIMITED, 9 UPPER BELGRAVE STREET, LONDON, S.W.1. 


SLOane 8172/3 
sl 


TELEPHONE : 
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Crofts 
universal 
mounting 

worm 
reduction 

ears 




















INVERTED TYPE 











Using any of the three foot designs 

or by bolting the basic gear without feet 
directly on to your machinery you can 
get any mounting position you 

like with this truly universal mounting 
worm reduction gear. 

Any size is available as a complete 
worm geared motor. 


FOUR SIZES. 15”, 13”, 23”, 3” CENTRES 
POWERS. From -01 to 4hp 

STOCK RATIOS : From 5:1 to 60:1 
Non-standard ratios supplied at short notice 


FOR A QUICK QUOTATION RING BRADFORD 6525! Ext. 555 
OR CONTACT YOUR NEAREST CROFTS BRANCH OFFICF 


ASK FOR PUBLICATION 5515 


CROFTS (ENGINEERS) LTD BRADFORD 3 ENGLAND 





GEARED MOTOR UNIT 











Telephone : 6525! (20 lines) 
Telegrams : ‘Crofters Bradford Telex’ Telex 51-426 
BRANCHES AT 

Belfast 

Birmingham 

Bristol 

Cardiff 

Dublin 

Glasgow 

Leeds 

Liverpool 

London 

Manchester 

Newcastle 

Northampton 
Nottingham 

Sheffield 


Stoke r 
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ingerworth | 


is equipped with 


ENGLISH ELECTRIC 


ALTERNATORS 
TRANSFORMERS 
RECTIFIERS 
MOTORS 
SWITCHGEAR 
FUSEGEAR 


This extensive new carbonisation plant, built by Messrs. Woodall-Duckham 


for the National Coal Board at Chesterfield, is the most modern in the country. 
The contractors for the power house were W. H. Allen Sons & Company Ltd. 


‘ENGLISH ELECTRIC’ supplied the principal electrical equipment. 








Woodall-Duckham photograph 
THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 


Electrical Plant Sales, Stafford 


STAYFRORD ~ FPRESTON . RUGBY 7 BRADFORD . LIVERPOOL - ACCRINGTON 
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Remember the “Skylon”? The louvred aluminium cladding 
covering the entire surface was constructed by BRABY 
craftsmen. It posed many difficult problems and demanded 


workmanship of the highest order. 


Today, those same high standards still prevail, while 


Craftsmanship 


Au 


AN 





the BRABY production facilities are greater than ever. 
Together they constitute a considerable industrial 


potential that is at your service. 


We welcome your enquiries. 


BRABY for Fabricated Metal Plate 
and Sheet Metal Work of All Descriptions 


for All Industries. 


The hand-made top 6 ft. of the “ Skylon” cladding. 
















ONE OF THE WIDE RANGE OF - FREDERICK BRABY & COMPANY LIMITED 


Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


B R A B y FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Fg Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 

: Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 

Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export), TELEPHONE: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 


Palace Street, Plymouth. TELEPHONE: 62261 ‘ 
AP. 


| | 


PE 
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} FILTER COAL compared 
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A NATIONAL COAL BOARD PRODUCT 









AN EXCELLENT FILTRATION MEDIUM FOR GRAVITY AND PRESSURE FILTERS, FOR THE TREATMENT 
OF HARD AND SOFT WATER, SEWAGE, OIL AND ACID/ALKALI LIQUIDS 
LESS BUILD-UP OF MUDBALLS AND COATINGS 


The ad f _——_ LESS REACTIVE CONSTITUENTS 
e a vantages ° 
—e 
: * 
a ee 





INCREASED FILTRATION RATES 
SAVING OF WASH WATER 
LONGER FILTER RUNS 
LOWER LOSS OF HEAD 
* Size range to suit all filter designs. Prompt deliveries from the new preparation plant at Port Talbot. * 
a5 THE NATIONAL COAL BOARD 
Enquiries for Export and Inland Supplies are invited and should be addressed to Marketing Department 
GLOUCESTER HOUSE, GLOUCESTER PLACE, 


SWANSEA - GLAM. 
Tel: SWANSEA 51541 Grams: MARKETING, SWANSEA 








with other filtration 








media are 

















A perfect fit — ana it’s the 7 
Standard Peckett Diesel . 


Standardisation of the main design without sacrificing adaptability 





is a prominent feature of the Peckett Diesel range as it has always 
been with Peckett steam locomotives. It is rare to find operating 
conditions that call for a completely “ special ” design. Thus opera- 
tors are assured of economy in initial outlay and long-term economy 
through easy availability of standard replacement parts. 


Many admirable features are skilfully combined in 
the Peckett Diesel—excellent cab vision, a control 
panel that could hardly be simpler, easy accessibility 
for maintenance, rugged construction, to name a few, 
and—a new advance in this field— 


FULLY AUTOMATIC 
MECHANICAL TRANSMISSION 


This Peckett Diesel supplied to Albright 
& Wilson Ltd. is of standard design. 





, , F . y. m% i Ya " | es - " “a7 

















Ask for our descriptive brochure which explains the func- 
uoning of the automatic gearbox. Proved under exacting 
working conditions, it provides control by throttle and 
reversing lever only with exceptionally smooth acceleration, 
whilst wear and maintenance are negligible. 


PE|CKE/TT 


INDUSTRIAL LOCOMOTIVES 











london Representatives: Ferguson & Palmer, 9, Victoria Street, Westminster, $.W.I. 


PECKETT & SONS LTD., Atlas Locomotive Works, St. George, Bristol, 5. Tel: 65-5346. ‘Grams: ‘‘Peckett’’ Bristol. 
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AND REPETITION CASTINGS IN 


a= Remarkable performance | 
of Aluminium Bronze 


010 IN. SHELL WITHSTANDS OVER 
2 TONS PER SQ. IN.! 


The Old Man took it into his head to trot round the 
assembly shop before going home. ‘That’s better’ he 
said, jabbing with his umbrella at a casting ‘isn’t this the 
bench where I saw that nasty bit of iron, last month?’ ‘Yes’ said Jim going a 
bit pink ‘but we’ve changed our foundry since then.’ ‘I should hope so’ said the 
Old Man ‘can’t expect you chaps to make a silk purse out of a sow’s ear. Who’s 
making your castings now ?’ ‘ Triplex’ grinned Jim. ‘Good, good’ said the 
Old Man ‘now I expect some silk purses’ and then 


gentlemen my casting vote is for TRI PLEX 


TRIPLEX FOUNDRY LTD. 
UPPER CHURCH LANE - TIPTON - STAFFS Tel: TIPTON 1293 (4 lines) 





oe 
ip + 


Aluminium-bronze 0°10 in. thick—burst at 4816 lbs. per sq. in. 


Recently we tested to destruction two similar hollow castings— 
one in gun-metal, the other in aluminium-bronze. The gun- 
metal had a wall thickness of 0°25 in. and withstood pressures 
up to 4480 Ibs. p.s.i—a very good performance. The casting in 
aluminium-bronze burst at a slightly higher pressure (4816 lbs. 
p.s.i.) but its wall thickness was only 0°10 in. Surely an impressive 
demonstration of the weight/strength characteristics of this 
alloy. 

We were one of the first foundries to cast in aluminium- 
bronze and to-day we supply castings in this alloy to customers 
all over the world. 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in all non-ferrous alloys, Precision machining. Specialists in 
aluminium-bronze, centrifugal-cast wheel blanks, and chill-cast 
rods and tubes. 











T. M. BIRKETT, BILLINGTON & NEWTON 
| FD OA) © & 8 28 8) 
HANLEY AND LONGPORT, STOKE-ON-TRENT 


Brochure on request r D OFF f MANLEY f#HONE TOKE-Ov-TAENT. 2 84 S 





PLONT TOMBOUN-TRENT 87302 


SPRAYED INSULATIONS LTD 


20-30, THOMAS ROAD, LONDON, E14 Telephone: MINCING LANE 6222 One of Britain’s Largest NON-FERROUS Foundries 
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manufacturers of 

DOCKSIDE CRANES 

FLOATING CRANES 

SLIPWAY HAULAGE WINCHES 
SHUNTING & DOCKSIDE CAPSTANS 
BREAKDOWN CRANES 

LOCOMOTIVE & WAGON TURNTABLES 


LOCOMOTIVE & WAGON TRAVERSERS 


Lot oe), va Ge ae es Te Be - ae OT OO Oe et ie © | 


C AR LIS LE a) ee Ce Oe Te@é@tl: Ca & 4 O34. § ee 6S he 
LONDON OFFICE: AFRICA HOUSE KINGSWAY W.C.2. TEL: HOLBORN 0268 
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Welded or Riveted 
Boilers 


Marine Loco Type 
Scotch Marine 
Economic ) Double 
Wet Back \ and 
Economic | Treble 
Dry Back / Pass 
Vertical Cross Tube 
Fleming Patent 
Vertical 
Multitubular 
Waste Heat 


Dished and Flanged ends 
from Smallest to Largest 
Diameters 





Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 


Hemispherical Furnaces 
Fabricated Structures 


Fusion Welded Pressure 
Vessels 


Fusion Welded Boiler 
Drums 


Fabricated Stainless 
Steel and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 
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...and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 


MARSHALL & ANDERSON 


Propuct® 





MARSHALL & ANDERSON LIMITED 


MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone: Motherwell 900 (3 lines) Telegrams: “Marine,” Motherwell 
London Office: 34 VICTORIA STREET, LONDON, S.W.1 


Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 
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Regd. Trade Marks: PUROLATOR, ‘MICRONIC’ 


pom 


a 


Eee ‘Micronic’ filters 
Bad i. ae 


The Purolator dry type air filter, based on element can easily be cleaned by blowing com- 
pioneer experience in  plastic-impregnated pressed air through in the reverse direction. 





paper, has many outstanding advantages. Replacement of the paper element when 
It removes from the ingoing air all particles of — ultimately necessary, is a clean and simple 
abrasive dust and is a definite advance on all = operation. 

older types, whether employing oil bath, oil | Although primarily intended for road vehicle 
wetted or mechanical means of filtration. engines, the Purolator air filter has been used 


The characteristic Purolator ‘Micronic’ pleated — successfully for numerous other applications 
construction gives a very large area, for  suchasair compressors, stationary engines, etc. 






Atypical Purolator 
air filter for road 


’ example an element 8” diameter by 4” long, has Other ‘Micronic’ filters are available for use 
vehicle engine. 


an extended filtering surface area of more with lubricating oil and diesel fuel. 
than 1,400 sq. inches. Purolator metal-edge filters are also made for 
Vibration shakes off most of the dust, andthe =a wide range of applications. 


CATALOGUE No. P465/5m/1056 GIVING NUMEROUS EXAMPLES OF 
‘MICRONIC’ FILTERS, WITH LEADING DIMENSIONS, IS AVAILABLE ON REQUEST 


AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


creme) Cobo ie 


GEARED HOISTS 


DIESEL & ELECTRIC DRIVEN SPECIAL HOISTS (non-standard) 


Sykes Geared Hoists have given satisfaction throughout the world during the last half century. The large range and their 
adaptability to so many purposes has made them extremely popular among a variety of users. Our long experience of the 
varying needs of the contractor enables us to supply Hoist Machinery to suit individual requirements on those difficult jobs 
where standard machinery would not be suitable. 





























FIG, 229 FIG. 228 FIG, 227 


Petrol driven two-speed hoist giving hoisting speeds of 10 Diesel driven winch with a divided barrel of two diameters and One of a pair of Electrical reversible hoists specially designed 
and 30 ft/min. with a maximum load of one ton. Used for the one warping drum, used for cargo handling on coastal motor ships. to be accommodated within a confined space; one being right 
erection of steel pylons, the hoist is mounted on skids, it is hand as illustrated and the other left hand; each hoist fitted 
arranged for self propulsion by pulling on an anchored rope with a solenoid operated brake as well as foot brakes, each 
through a return block. barrel being suitable for a 34 ton load; used in connection with 


screw piling outfit. 


STANDARD HOISTS IN STOCK FOR SALE OR HIR 
SINGLE, DOUBLE, AND DOUBLE EQUAL BARREL 


es es se Seosccvcvsrvvovovvvvcocnvvovoeoe 
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HENRY SYKES LTD., SOUTHWARK ST., LONDON, S.E.!I 


Telephone: HOP 5231 (8 lines) Branch Exchange. Telegraph : TRIPULSE, ny =f 0] be ee Ol 1 O10), 


iN AN rv 








ENGINEER 





Over 50 years’ experience 
embodied in our work 


ALL TYPES OF 


FOLDING 
PARTITION 


18’-0” CLEAR HEIGHT 


or Compressed Air Plants 


TURNTABLES 
Two Operators can C A B | N ET S 
work independently B A R R E L 


in separate rooms 


ae i . ‘ a gn DEEP sinc — # “ 
R $.G.E.| 17 a or toget er in one Buy Butish 


large room. 








PHOTOGRAPHED BY KIND PERMISSION OF ROBERT JENKINS & CO., LTD., ROTHERHAM 


ST, GEORGES ENGINEERS LTD., ORDSALL LANE, TRAFFORD BRIDGE, MANCHESTER, 5. 


Telephone : Trafford Park 1207 (4 lines) Telegrams: ‘ Georgic’, Manchester 








GREENWICH INSULATION 


COMPANY LIMITED 
INSULATION CONTRACTORS 


“: 


| LAGGING OF BOILERS, PIPEWORK, PRESSURE VESSELS, | 

cH EAT EXCHANG ERS, REFRIGE RAT ORS. 

: | AB INSULATION. “CLADDING. OF BOILERS, | 
_ ECONOMiSERS AND FURNACES. OF ALL TYPES. _ 


HARTS WHARF, NORMAN ROAD, GREENWICH, LONDON, S.E.10. 
rH ON:E So nA EN Wt Cc HH 4685 !+2-3 
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see this! : 


A. high precision machine simple to 





ft operate but embodying all features 

| necessary in modern production boring 
technique, the Newall 2436 (MK.II) 
Jig Borer has a 24” x 36” work table, 
spindle speeds steplessly variable 
from 40 to 2,500 r.p.m., and up and 
down feeds of 2, 4, 6, and 8 thou- 
sandths of an inch per spindle revolution. 
An outstanding example of British engin- 
eering skill, the characteristics of the machine 
for superlative accuracy and enhanced output 
potential are fully maintained after installation 
by an unrivalled after-sales service and 


specialist advice on tooling for production jig boring. 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH ENGLAND 
Telephone: PETERBOROUGH 3227 Telegrams: ‘PRECISION’ PETERBOROUGH 


5th European Machine Tool Exhibition, Hanover Hall 8, STAND 8408 
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FEW... 



















What are your needs? Drop forgings? Precision 
turned parts and presswork? Or do your 
requirements centre around such things as black and 
bright bolts and nuts, high tensile bolts and nuts, 
spanners and wrenches, to mention just a few of 
many Warne Wright stock lines? Whatever your 
requirements, just get in touch with the 
Warne-Wright Group. You'll find quality and 
precision reflected throughout their wide range of 
products. You'll find Warne Wright jolly helpful too. 
Their technicians are there for one purpose, 

to ensure your absolute satisfaction. 


Reece. SERS E T - BAR MINGHAM 9 
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PUMPS 


The many types of these famous pumps are in opera- 
tion all over the world. In oil mills, annealing furnaces, 
ceramic factories and where baling is done. Of 
numerous applications these are only a few more 
general ones. 

The modern high speed pumps illustrated are 
mounted in oil tanks. They have a variable delivery 
and the pressure fluid used is oil. 


FOR SUPREMELY GOOD MODERN DESIGN 


GREENWOOD & BATLEY LTD., Albion Works, Leeds, 12 
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It’s very settling to ask Ford about their range of Industrial Engines. 
They've a pretty range of curves—performance, torque, fuel and B.H.P., 
covering Petrol and Vaporising Oil Engines from 12 to 58 B.H.P. (Diesel 
23 to 52 B.H.P.) World-wide Service clinches the matter... 

in fact whenever there's a question of curves... 


~ uk Hw fellows: at : i. 


All enquiries, please, to your nearest Dealer or to i— 


Parts Division - Domestic industrial Unit Sales Dept. 68 


Ford Motor Company Ltd - Aveley Depot - South Ockendon - Romford - Essex - England 
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ALL WELDED AND 
BRAZED COPPER 
CONTAINERS, MEASURING 
VESSELS AND FILTERS. 


ALEXANDER MSARA 


Works: East Dock Street, Dundee Telephone: Dundee 81268/9 








From the cradle onwards 


Almost everything we see, touch, eat or drink owes its existence 
in part to woven wire. In many ways, in every industry, woven 
wire by Begg, Cousland plays a vital role in modern life. 


Special qualities and meshes made 

to specification. Standard require- BEGG, COUSLAND 
ments supplied immediately from & COMPANY LIMITED. 
stock. SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 
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LESS 
WEAR 
LESS WASTERS 
MORE 
PRODUCTION 
MORE 
PROFIT 

tails and latest technical information. 


METAL FOR PRESS TOOLS 


“N. C. ASHTON LTD 


ST. ANDREW’S ROAD, HUDDERSFIELD ENGLAND 
TELEPHONE: HUDDERSFIELD 6263/4 





Photo by courtesy of Messrs. Wallis & Co. (Long Eaton) Ltd. © 


Universally accepted as the greatest 2d- 
vance ever made in die metal technique. — 
Ask for revised brochure, giving full de — 


Aug. 
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=) LIFTING EQUIPMENT 


M.E. lifting machinery embraces a range of cranes and gantries designed 
to deal with every lifting job within the compass of mobile, hand-operated 
floor equipment. Every crane or gantry is strongly built with material to 
British Standard Specifications and tested to its safe working load plus 
334 per cent. overload and a certificate in accordance with Factory Act 
requirements, 


FJ.30A 

A 30-cwt. JACK CRANE with pat- 
ent telescopic jib. This is an im- 
proved model of the original FJ.30, 
giving extra height of lift and 
reach while the overall height is 
reduced. Capacity 10-30 cwt. 


FJ.40. 

Similar in construction to the 
FJ.30A but with a capacity of 10- 
40 cwt. 


FL.35. 

Has an adjustable jib for high lifts, 

easily operated by one man. All 

welded construction. Four-point PORTABLE GANTRY HOISTS 


base for stability. TYPE L. TYPE C. 

Capacity Side lift load 20-cwt.; centre lift A heavier model for dealing with side lifts 
FJ.ISA,. ° 10-cwt. constructed on lattice principle of 60-cwt. and centre lift of 30-cwt. 
A smaller model of the FJ.30A 7 . giving maximum rigidity with minimum Special chain assembly provided for side 


ight. i 1 kshops. lif 
Siniie jib ean eeune ineahces weight. Indispensable to busy workshops ifts 
high lift jack. Capacity 5-15 cwt. 


FJ.20. 


Similar in construction to the 
FJ.15A but with a capacity of 
15-20 ewe ANN GERTON 


&CO LTD 








CROMER ROAD WORKS, NORWICH 
TELEPHONE : 47272 











AIR FILTRATION... 


i calls ME ENTEX 
id ry s " 
Sin, CONTINUOUS CLEANING F 


Supplied in a range to suit all aspects of air conditioning, Ventex air filters 
are efficient and economical in operation. Provision of complete engineering 
service for all air filtration problems. 


CONTINUOUS CLEANING TYPE 


The filtering elements are static; they do;not move. Each filtering element 
is thoroughly flushed with cleaning fluid. No carry over of cleaning fluid. 
Continuous Cleaning providing constant water gauge resistance and high 
: cleaning efficiency. High ratio of nett area to overall area. Low power core 
oe ee j sumption. Adaptable to any size, and formation. 
*UNIT TYPE ‘k lj U NIT ry PE 

% [ This filter provides a maximum efficiency with complete reliability in service. 
Its filtering surface area is 46 times the face area. The filtering elements ars 
rigidly supported in the cell frame. They do not become displaced by vibra- 
tion or movement and provide a uniform air velocity over the face area. It 
is non-clogging providing a constant water gauge resistance. It is adaptable 

to any size or formation. 
Where space is limited gehen Unit Ventex Air Filter may be adapted to sloping 
formation as illustrated, showing the cells removable from the front. The 
construction may be varied 20 that the cells are removable from the side 


of the casing. 
MANUFACTURERS OF ALL 
TYPES OF AIR FILTERS 


ZONAIR ENGINEERING CO. LTD. 


ROCHESTER - KENT °< Tel: Chatham 450/1/PBX 
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5 It can’t be done without CONTROL 
f$ S In an incredibly short space of time, ‘telly-welly 


has become an accepted part of our day-to-day 
living. Hour after hour this modern inventio, 
keeps us entertained and we don’t really give 
much thought to the efficient organisation behing 
the entertainment, the skilled operators and com. 
plicated mechanism that controls what we see op 
our fireside screen. 

Just as unobtrusively, reliably and efficiently do 
Magnetic Valves, with over 25 years of valve 
‘know-how’ built into them, control air, oil, steam, 
coal gas—in fact, many industrial liquids or gases, 
They can do this automatically or remotely, and 
without the aid of glands, stuffing-boxes, or driving 
shafts. Send for our illustrated literature detailing 
the standard range. Special valves up to 12in, 
orifice can be supplied. 

MANY VALVES AVAILABLE ex stock. 
VALVES DESIGNED for special conditions. 





























MAGNETIC BALANCED 3-WAY VALVE 
This valve can be used to control air, water, oil and 
other liquids, normally passed through a pipe where it is 
required to operate Diaphragm Valves, Single Acting and 
Double Acting Cylinder mechanisms, etc. Standard valves 
are suitable for controlling pressures up to 70 lbs. per sq. 
in. or 100 Ibs. per sq. in. as required. This type of valve 
is capable of operating at high speeds over long periods. 

A Flameproof solenoid housing, Buxton Certified, can 
be fitted where required. 


1=\Magnetic Valve Company 


LIMITED 
28 ST. JAMES’S PLACE, LONDON, S.W.1. TEL. HYDE PARK 7588 




















* 


BRITAIN’S LARGEST 
TURBINE GEAR HOBBING MACHINE. 


WILL HOB GEARS | 
IN DIAM. UP TO ak 











HOBBING 
MACHINES 


STANDARD UNIVERSAL 
AND WORMWHEEL 
MODELS FROM 40 INS. 
TO 90 INS. CAPACITY. 
LARGE COMMERCIAL 
AND SPECIAL TURBINE 
GEAR MACHINES UP TO 
21 FT. CAPACITY. 














CRAVEN BROTHERS 
(MANCHESTER) LTD. | 


REDDISH, STOCKPORT, 
ENGLAND 
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PETROL z OIL 
TAPS 
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Tooth form (variable) automatically 


generated 
Look after the small parts—that 
is the first principle of efficient 
manufacturing. Rotherham Petrol 
and Oil Taps and other precision 
small parts such as Grease Cups, 
Oil Indicators, etc., ensure by their 
faultless accuracy that there is no 
weak link in the chain of pro- 
duction. We manufacture stan- 
dard parts of our own design or to 
your specifications. 
ee ee 


Height difference of leader and follower 
teeth is automatic 


Automatic Pitch Doubler for tooth, 
bevelling 


Rigid construction ensures accurate and 
rapid sharpening 


) ee 


§ 


Operating mechanism totally enclosed 
oF cou 


and running in oil 


ROTHERHAM & SONS LTD. 


COVENTRY. _Tele.: 64154 
PRECISION MANUFACTURERS SINCE 1750 


Built-in motor-driven dust exhauster 





Simple to operate 














THERMOSTATIC 
VALVES 


Damaged or broken teeth are caused by neglect. Economical saw blade life can only be 
obtained by keeping blades in good condition. This means frequent and regularly planned 


grinding. A machine specially designed to sharpen the tooth form of the modern circular 





cold saw blade provides the only efficient method of carrying out this operation. Den 

f S. RUSSELL & SONS LIMITED, LEICESTER, ENGLAND CONSOLING 

* STEAM SUPPLY 

. Backed by over forty years’ specialised experience. TO HOT WATER 
$R.551 

Etc. 
The 
HORNE 


ENGINEERING Co. Ltd. 
35 PITT STREET, GLASGOW 





BROTHERS 


(STOURBRIDGE) LIMITED 


MANUFACTURERS OF 
BAR AND BILLET SHEARS 
OPEN FRONTED PRESSES 


* 
EST. 1902 
ENVILLE ST. STOURBRIDGE 
Telephone : 4211 


BREITS PATENT LIFTER C° L™ 


HILL WORKS, COVENTRY 


3 COVENTRY 








FOLES 
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his 


ump is |: 





riceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 





heart, told simply. We at Measurement take this opportunity of linking it with the story of the 





pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 
Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps .. . gear pumps . . . automatically reversible 


pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 





Made by MEASUREMENT Ltd. 


Ie hk UNION STREET - OLDHAM : LANCS. 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 





Telephone: Oldham MAin 6432 Telegrams: SUPERMETER, Dobcross 


A Member of the Parkinson & Cowan Group 
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Technical Data 
















Normal operative \ 
pressure .. .. .. 1,500 Ibs. sq. in. @& 
Minimum operative \ 
pressure (Blow off) .. 2,500 lbs. sq. in. ; 


(or to specification) 
Output complete stroke...  0°825 cu. ins. 
Effective piston area... = ..._-0°600 ins. 
Handle leverage ratio .. .. .. 16-1 
Alternative fluid capacities 


. 


inpints .. .. .. 2§, 6, 16,24, 32 


@ Larger capacities to special order. 
@ Vertical er herizontal pump handle. 


JACKS from 1 TON to 5 TONS in 
a variety of stroke lengths 


A Newron PRODUCT 
J! MITE 
TEL: SHEPHERDS GUSH 3443 (4 fines) « GRAMS: NEWSORBER. EALUX LONDON 
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PLAN TO MAKE IT IN Weldmesh 






/ y 


\ POWER JACKS 


HYDRAULIC PUMPS 

of proved efficiency 

for hand or pewer 
operation 







| 


Send for illustrated technical brochure 


Publication No. 223/HI 





Cut it to the shape you want—it holds together 
because it’s welded together. It can be readily fitted to all 
types of steel section, does not require additional frame bars 
and combines strength with economy, together with ease of 
application. 


h A technical service is available to handle any problems. 

W e | ( mn e § A RIGID MATERIAL WITH FLEXIBILITY IN APPLICATION 
Weldmesh is a registered trade name and is manufactured exclusively by: 

THE B.R.C. ENGINEERING CO. LTD. HEAD office & WORKS: STAFFORD. TEL. 444 


Export Department: 54 Grosvenor Street, London W.!. Telephone: GROsvenor 837! 


BRANCHES AT: London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, 
Glasgow, Dublin, Belfast 












M-w. 823 



























































Araldite epoxy resins are used 


Striking success 


Electrical tools for breaking concrete call upon the remarkable mechanical as well as electrical properties of 


Araldite epoxy resins. They play no small part in the success of this Kango H Type Breaker which must combine 


toughness with durability under the most arduous conditions of use. 
Araldite B is the form of the resin used for potting the armature of this 
breaker, and a special system of winding was evolved to allow maximum 
penetration and so produce an armature able to withstand vibration, high 
temperatures and moisture. In this, as in other applications, Araldite offers 
the advantages of outstanding adhesion to metals, negligible shrinkage on 
setting, excellent electrical properties and absolute stability. 

May we send you full descriptive literature on Araldite epoxy 


resins and adhesives? 


* for producing glass fibre laminates 


* . : , ‘ 
for bonding metals, ceramics etc. * for making patterns, models, jigs and tools 

* for casting high grade solid insulation * as fillers for sheet metal work 

me ‘ s ; 
for impregnating, potting or sealing * as protective coatings for metals, wood 
electrical windings and components and ceramic surfaces 


Araldite [iano 





Araldite is a registered trade name 


Aero Research Limited 4 Cita Company. Duxford, Cambridge. Telephone: Sawston 212I 


AP338 
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Smethwick Drop Forgings 


-oe FITTED FOR GOOD! 





SMETHWICK DROP FORGINGS LTD. KIDDERMINSTER 
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CORALS, 





Coal” Handling Plant installed by us at Portishead “‘B’’ Power Station for the Central Electricity 
Authority consists of two 42 in. belt conveyors carrying 400 tons per hour from quay to a 


sampling, screening and crushing house, two 42 in. belt conveyors to the boiler house (one fitted 


with a continuous weigher and the other with an automatic travelling tripper for discharging to 
the boiler bunkers), and three 36 in. belt 


conveyors carrying 260 tons per hour from a 
railway wagon tippler to another 36 in. belt 


conveyor for either feeding a storage pile, 


or the main line of conveyors to the boiler 
HANDLING PLANT... 


SPENCER (MELKSHAM) LIMITED 
MELKSHAM - WILTSHIRE 


‘Branch Offices: Ingersoll House, 9, Kingsway, W.C.2. Tel: Covent Garden 1800 
34, Castle Street, Liverpool, 2. Tel: Liverpool Central 3738 
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DRILL BUSHES 


} 





PRODUCTION 





eS ie ee 
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ORDERING PROGRESSING DESPATCH 


Over 23,000 sizes available—and this figure does not include 


The B.A.C. range is unmatched for scope or availability, pointing 


to one clear conclusion—the best bush maker gives the best bush 
service. 





The Bush with 9 Lives 


BRITISH AERO COMPONENTS LTD. 
MONTAGUE ROAD, WARWICK. TELEPHONE : WARWICK 320. 


| 

| all the Continental and American standards in regular production. 
| 

| 

{ 


Cogent 
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Storage Tank with stirrer. 








FABRICATION SERVICE | 








We manufacture a large variety of Storage Tanks and Vessels in 

steel, mild steel or aluminium alloy, for all types of industries. 

Vessels can be supplied homogeneously lead-lined or rubber- 

lined and finished galvanised or supplied in primer. Heating or 

” refrigerator coils can be fitted as required and any type of pipe 

Li connections provided. Motorised stirring paddles can be fitted 
where desired. 





























G. ALLEN & SONS (TIPTON) LTD - P.O. BOX 4 : TIPTON - STAFFS 
Tel: Tipton 1266 








Typical examples of Allen’s Fabrication Service: Low Pressure Welded Piping for Exhaust Steam, Gases, Water, etc. Pipes 
and Ducts for Super Power Station Boiler Plant; Hoppers ; Casings; Tanks; Flat Platework; Manipulated Platework of all kinds; 
Bed Plates and Frames for Machines, etc. 
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Verity Motors installed at Bankside Power Station 


“MADE BY VERITYS IS YOUR GUARANTEE” 


VERITY MANUFACTURE—A.C. and D.C. MOTORS, 
GENERATORS—CONTROL GEAR, Hand and Automatic Contactor 
Type—FANS—MAXLUME LIGHTING FITTINGS 


Sales 
VERITYS Headquarters: PLUME STREET, ASTON, BIRMINGHAM, 6 
Branches: LONDON ~- BRISTOL + GLASGOW - LEEDS - LIVERPOOL 


MANCHESTR + NEWCASTLE 
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SPEEDICUT 









BRITAIN’S BEST 


BANDSAWS 


HACKSAWS 





Made in Britain’s 





Largest tool factory 


SPEEDICUT 
The Hallmark of 0) 0 | 5 


by FIRTH BROWN TOOLS LIMITED 
SHEFFIELD Phone: 27/5! 


Engineers Cutting 
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MAVITTA 


DRAFTING 
MACHINES 


A complete range of Drafting Machines for 
Boards up to §0 feet long, both vertical and 
horizontal. 

Adjustable Drawing Stands and Boards. 
Mathematical Scales in Various materials. 
Surveyor’s Rods. 

Isometric Projection Machines. 





THE MASTER—latest in our 
range—Linkage by steel bands and 
pulleys—360 degrees rotation of 
index head—automatic location of 
main angles by press button through 
knob—quick release of head for 
lining up to drawings—counter- 
balanced for vertical use—modern 
styling and high quality finish. 


FULL CATALOGUE ON APPLICATION 


THE MAVITTA 
DRAFTING MACHINES LTD. 


HIGHLANDS ROAD - SHIRLEY 
BIRMINGHAM 
Phone: SOLIHULL 2231/2 Grams; Mavitta, B’ham 








STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


Makers 


R. BROADBENT & SON, LTD. 
STALYBRIDGE 
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PAN GRINDING MILLS 


HIGH EFFICIENCY ‘TARGET’ 


—Gas Burners for all purposes 








Many new gas burner applications are poss- 
ible by the introduction of ‘‘ Target ’’ gas 
burners. In this system, air and gas are in- 
timately mixed producing pencil flames of 
high intensity which require no additional air 
for combustion. It is therefore suitable for 
use in the open or in closed combustion 
spaces. The velocity of the mixture issuing 
from the jets promotes turbulence and high 
rates of heat transfer. The burner consists of 
multiple jets which can be arranged to suit 
any flame pattern. 


Write for Bulletin GB.i 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 





OVER OR UNDER DRIVEN 

Smedley Brothers, I'4 DOWSON & MASON LIMITED 
Belper. Derbyshire. ALMA WORKS LEVENSHULME MANCHESTER 
Telephone: Belper 12 Telephone: HEATON MOOR 2261 (3 lines) Telegrams: Gasify, Manchester 19 


























BRAND NEW 
BALL & ROLLER 


BEARINGS 


OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 
Stockists of: HOFFMANN, R. & M., S.K.F., F.B.C., 
POLLARD, TIMKEN, TORRINGTON, HYATT,M.R.C., 
N.D., FAFNIR, FAG., RIV,STEYR, G.M., S.R.O., A.K.F. 

+ 


ETC., ETC. 
SUPPLIERS TO AIR MINISTRY,MINISTRY OF SUPPLY, 
ADMIRALTY, NATIONAL COAL BOARD, PUBLIC 
UTILITY UNDERTAKINGS, OVERSEAS GOVERN- 
MENTS, ETC., ETC. ® 

EXPORTERS TO ALL PARTS OF THE WORLD 


e 
STOCK LIST AVAILABLE 


= Mie 





CLAUDE RYE BEARINGS 


695-921 FULHAM ROAD, LONDON, 5.W.6 
RENOWN 6174 (EXT. 24) TELEX 2-3453 
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Cast steel turntable for a 
famous commercial vehicle, cast 
and machined by N.S.F. 


—_National Steel Foundry. 








Over a period of 40 years N.S.F. 
have been entrusted with producing 
steel castings for many leading firms, 
and in a great many cases carrying 
out the machining work also. 


Experienced engineers depend on 
N.S.F. castings, first because they 
know that N.S.F. electric melting 
practice ensures the right metal; 
secondly that N.S.F. methods of 
control maintain consistent quality, 
and because the finish is unexcelled. 


N.S.F. facilities are at the service 
of all who require black or machined 
steel castings to exact specification 
up to 25 cwts. 


(1914) LTD. KIRKLAND WORKS, LEVEN, FIFE. . PHONE LEVEN 693. Lonpan Office, ALEXANDRA HOUSE, KINGSWAY, W. l'y- 



















INDUSTRIAL USE 


Steel Mills are an important field 
of engineering. Equally important 
is the choice of Spray Nozzles for 
descaling, cooling, rinsing, etc. 


Our large range of nozzles ensures 
the right nozzle for the job. 





Send us that spray problem to-day. 


Write FoR 


Cue oT. Watsove Lid ~~ 


WIDNES - ENGLAND 





Prone 


Cw $T: 





safeguarded | 


at the VITAL point 


7 












THE VITAL POINT in any ¢ 

power plant is where the (G )) 
shaft of the driving unit iy 
links up with the shaft of NZ 
the unit driven. Vibration, “|S 
shocks and stresses result- 

ing from misalignment at 

this point are reflected in 8 
loss of power and, eventu- 
ally, by serious breakdowns. 


i 


“i is “WN 




















Unless checked, accumulative shocks and stresses 
passed from unit to unit will result in rapid 


deterioration « ,) of plant 


You can safeguard your 
plant by fitting Steel-Shaw 
flexible couplings between 
units. Steel-Shaw couplings 
counter misalignment, ab- 
sorb vibration, and assure 
cheaper running and better i 




























performances. 
The e 
A Steel-Shaw Flexible Coupling 
absorbs shocks, reduces vibrati 
and smooths out irregularities 
load and power between units. 
ei aes Flexible Coupling 


illustrated brochure No. scl.3250 


STEELE & COWLISHAW LTD., Dept. 16, COOPER STREET, HANLEY, 


STOKE-ON.TREN]] 


Aug. 
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HAMMER MILLS 
ROLL JAW BREAKERS 
ROTARY FINE CRUSHERS 


TURTEVANT 
CRUSHING PLANT oc nc 


BLENDERS AND MIXERS 
SCREENS 
AIR SEPARATORS 














This Sturtevant 20 in. by 30 in. 
Roll Faw Coarse Crusher treats 
very hard pyrites at a rate of 
18-20 tons per hour. This size 


A Sturtevant Rotary Fine Crusher for reducing a large has a production capacity up to 
range of moderately hard and soft materials. approximately 75 tons per hour 
. - depending upon the material 


handled. 





For almost 50 years Sturtevant Crushing, Grinding, Screening, 
Separating and Mixing Machines have had a world-wide reputation for 
reliability and efficiency in treating rocks, ores, chemicals and products of 
many kinds. 


Laboratory models of each type of machine are made for use in 
experimental and analytical laboratories. They are suited for continuous 
duty and are frequently installed to form pilot plants. 


Full Laboratory testing facilities are available for assessing the most 
suitable equipment for treating any kind of material. 


For further particulars 
write to our 














id 

Sturtevant No. 80 Batch Blender with inlet and outlet valve control reference E / IoI / Fr. 

motorised with flameproof electrical equipment. Samples of the blend 

may be withdrawn through the spouts seen on the end of the drum. 
pling 
tion| 
jes ol 
ts. 
ENGINEERING COMPANY LTD. 

oa SOUTHERN HOUSE, CANNON STREET, LONDON, €E.C.4. 





AUSTRALIA: STURTEVANT ENGINEERING CO. (Australasia) LTD. 400, SUSSEX ST., SYDNEY, N.S.W, 
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DIRECT CURRENT 
from a.c. mains 


GERMANIUM rectifier equipments can now be offered for 
a.c./d.c. conversion where the superior efficiency and reduced 
bulk offer advantages for d.c. outputs above 25 kW. 


WESTINGHOUSE Offer this new rectifier to the Electrical Industry backed by 
thirty years’ experience with copper oxide, selenium 
and new germanium rectifiers. 


Details of germanium rectifier equipments from: 


Westinghouse Brake & Signal Co. Ltd 
(Dept. Eng. 8) 
82 York Way, King’s Cross, London N.1 
Tel.: TERMinus 6432 
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TUBULAR 
HANDRAILING 


A new system for easy and economical 
erection of Tubular Handrailing incor- 
porating Liongrip patented fittings. 


The top railis continuous and 
free from obstruction. 

















LIONWELD LIMITED 


MARSH ROAD, MIDDLESBROUGH Tel.3657 
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ROOM RELATIVE HUMIDITY \* 
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THE 


PRECISION HUMIDITY 


AND 


TEMPERATURE CONTROL 
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ROOM RELATIVE HUMIDITY |[% 
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to any 
conditions 
within 
this. area 
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ENGINEER 


could this 
be your 
answer? 





Fe ror one reason or another, to- 
morrow may find you face to face 
with a complex building problem 







=O een a 


by THORNS TIMBER- 
FRAMED BUILDINGS. 

Prefabricated in BASIC units, 
they combine economy with ease 


30 sa oo ee: solution . . of erection—and are easily adapt- 
or funds will not permit the expense able to your own design. 
of a traditional brick structure. The photograph—by courtesy 
di Whichever it is, YOU are expected of Thomas Harrington Ltd., 
to find a speedy, efficient answer. Hove, Sussex—is of their canteen, 
Just such an answer is provided size 120 ft. x 37 ft. x 10 ft. 


= 50 60 70 80 90 too 
c 10 15-6 2i-1 267 32:2 37-8 


ROOM TEMPERATURE 18 ft., 20 ft., 24 ft., 25 ft., 30 ft. 


Basic widths available : 


get quotation from THORNS 


J. THORN & SONS LTD. (Dept. 81), BRAMPTON ROAD, BEXLEYHEATH, KENT 
BD939A 


12 ft., 15 ft., 





roomrem scene exes pne nanan nnn 























Fabricated steelwork 
by Holmes 









Rooms up to approximately 5,000 cu. ft. can be accurately conditioned 
with this air-conditioning cabinet, and conditions have been main- 
tained within +0.5F. and 0.75% relative humidity. The cabinet is 
provided with an air outlet raised above bench level. Larger units 
are available for special applications. 
The specification includes a replaceable glass silk filter for air 
entering the cabinet; centrifugal fan complete with belt drive fan 
motor and starter; cooling coil of up to 35,000 B.T.U.’s. extraction 
per hour for reduction of either temperature or humidity; air heater 
with built-in high limit thermostat; room thermostat with relay to 
operate electric heater when temperature low, or cooling coil when 
temperature too high; humidistat to control humidity; evaporative 
humidifier. 

Other products include :— 

Automatic temperature and humidity controllers for buildings 

and factories; complete process automatic control and instrumenta- 


tion. 
A design and engineering service—backed by 20 years of experience 
—is ready to advise you on every application. 


Therma control 


INST. CO.LTO. 


BLACKFRIARS ROAD, LONDON, S.E.1I. 
Grams: Thermotrol, Sedist e408 





LOW PRESSURE VESSELS 
AND STORAGE TANKS up to 10’ dia. and 40’ long. 


GAS CONNECTIONS from 12” to 48” dia. 


uy", 46", %", 4’ and %” plate available 


Owing to greatly improved production facilities and the availability of 4", %", 34”, 
plate, deliveries of fabricated steelwork have been greatly speeded up. 


4 and % 
All enquiries will be given immediate attention. 


A Stress Relieving service is also available. 


W. C. HOLMES & CO. LTD. HUDDERSFIELD, LONDON, BIRMINGHAM 
Huddersfield 5280 . London: Victoria 9971 Birmingham: Midland 6830 





Telephones : 


HUDDERSFIELD 
~~ 


10, VALENTINE PLACE, 
Tel: WATerloo 7356 (6 lines) 
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A L LEY The Compressor Specialists 


BALANCED OPPOSED 
COMPRESSORS 


$ 





These machines are offered in a range of standard industrial Air Compressors and Vacuum Pumps. 


TWO HORIZONTALLY OPPOSED CYLINDERS 


double-acting, with crankthrows at 180°, ensure smooth vibrationless running. 


NO VERTICAL OUT-OF-BALANCE FORCES 


Foundations can be reduced to a minimum. _‘ The unit will even operate on 


skids or on an upper floor. 


FLANGE-MOUNTED MOTOR 


Extremely compact and eliminates drive and alignment difficulties. 


Being ALLEY designed these machines 
are of the highest standard throughout 
and are built to run on full load for 
long periods. 


Licensed to manufacture Gas Compressors to the designs of 
Clark Bros. Co., Olean, U.S.A. 


ALLEY & MACLELLAN (POLMADIE) LTD., GLASGOW, 


Ss. 


2 


Av 
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GRAPHITED BE 


In conditions necessitating temperatures up to ‘dry lubricant’ integral with the bearing itself. In 


600° F+ or Immersion in fluids, conventional operation the shaft is covered with a continuous 
oil or grease lubrication is liable to fail. In film of graphite lubricant which fills irregu- 
such conditions and for those applications larities in the shaft and reduces surface friction. 
where movement is slow and intermittent, For cranes, ovens, bridges, pumps, tractors, 
though completely free, Bound Brook Graphited trolley wheels, conveyors, textile and food mach- 


Bearings provide long service without frequent inery, Bound Brook Graphited Bearings en- 





attention. They are made of cast bronze sure enduring service and, in addition, avoid any 


The graphite is inlaid in 








and have carefully designed grooves in which patterns which provide possibility of oil spatter or contamination. May 
, ia ere the most effective ‘dry ‘ ; . 

a specially developed graphite is inlaid and | tamale we send you further details or, better still, dis- 

heat-treated to form a hard, compact mass of cuss their application to your own requirements. 
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{ BRONZE BEARINGS 


QUND BR BOUND BROOK BEARINGS LTD + TRENT VALLEY TRADING ESTATE - LICHFIELD - STAFFS 


B 00k 
LIT 
xcs Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams : Boundless Lichfield 
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The METROVICK 9f0 
Digital Computer 





FOR MORE RELIABILITY IN COMPUTING 


This new computer incorporates :— 


FULLY TRANSISTORISED LOGICAL CIRCUITS 
PLUG-IN PRINTED CIRCUIT BOARDS 


These features in the Metrovick 950 make for— 


e RELIABILITY e EASY SERVICING 
e COMPACTNESS e LOW POWER CONSUMPTION 


e LOW INITIAL COST 


Write for booklet 
No. SP 7655/1 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER 17 





An A.E.J. Company R/E7OL 
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THE SKERNE WORKS L”- | 
ALBERT HILL M ‘s N : L 
DARLINGTON manhole doors 


for atr-receivers, 





—— 








COLD FORMED SECTIONS 





From boilers, ete. 
. HOT OR COLD STRIP LiGny 
i 
| USSINGS , _ ANGLES, CHANNELS and many other FABRIC, STEE, 
P we’ cnic sections in thicknesses up to 10 gauge “eteq TIONS 





Larger thicknesses and sections 
can be undertaken on 
large capacity Brake Press 


All enquiries promptly 
dealt with 














HEAVY STEEL PRESSINGS 




















FOUNDRY LADLES 


FABRICATED STEELWORK 


WELDED CENTRAL 


HEATING BOILERS 








— -_— CHARLES McNEIL LIMITED 
€ 


p* tool bits CHARLES won LIMITE 


570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “‘McNei!, Glasgow” Phone: South 1131 
_ - Railway Switches 
— and Crossings 
Turntables ‘ Water 
Cranes ‘ Tanks 
Pipes - Bridges 
and Roofs 





* 


ISCA FOUNDRY 
COMPANY : LIMITED 


Phone — NEWPORT : Mon. 


Newport, 
Mon. 5224,5 
London 


Robey 6407/0 London Offices : 


MY 38 Victoria Street, S.W.1 











iil 


THE IDEAL COMBINATION 


The perfect companion to the ECLIPSE cobalt 
high speed steel tool bit is the ECLIPSE tool bit 
holder. Ask for particulars of sizes and patterns. 






FURNACES 


arteries, 


Made by James Neill & Co. (Sheffield) Led., 
and obtainable from all tool distributors 








“e 





ECONOMY 


0) Ole on 69 D8 F 


PRIEST FURNACES LTD. 
LONGLANDS: MIDDLESBROUGH f97 
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Were Losing our 
Grip ute 


Its money 
down the dram 


Forget about 
vibration and 
slackness—fit a 
Kolok Positive 
Lock Washer 
between each 
nut and bolt, 








POSITIVE LOCK WASHER CO. LTD., 45 RENFREW STREET, GLASGOW 
Telephone: DOUglas 9292 

















* 


IF YOU TOLERATE WATER IN YOUR 
COMPRESSED AIR LINES 


Few of us these days can afford to be careless with money. When 
it comes to impeding production or impairing valuable equipment, 
the matter is of some urgency. That’s why Victor Aridifiers and 
Water Traps are being called upon more and more to solve water 
problems in every field of industry. _ GEARS 





Complete 
Please write, and we will send you ; Supply 
full details of our Aridifiers and 4 Cutting only 
Water Traps. = 





Genera] machine castings made to customers’ patterns. Low prices for planing, boring, turning, so 
VICTOR PRODUCTS (wattsenp) LTD., toning _— 


WALLSEND-ON-TYNE, ENGLAND | “=="" |GREENWOOD’S STANDARD GEAR CUTTING CO. LTD 


Telephone ; 68331 (6 lines) Telegrams: Victor, Wallsend 
LONDON OFFICE: 26, Millbank, S.W.1. Tel.: Tate Gallery 0033 New Bond Street, Halifax. Telephone : Halifax 521/78. Telegrams : ‘‘Gears 











SOME SELECTED UNITS 


3-74 H.P. Head Drive : UNIT SECTION 
Unit. = 

6in. Take-up Tail Unit. sj o 

18in. Take-up Tail Unit. 3 70.7% HP. ELECTRIC BEND UNIT Laue 


Fixed Tail Unit. ee \ 7 
5 TRESTLE 


Gravity Take-up. 
16ft. Conveyor Unit. 

: SS — WINDBOARDS 
8ft. Conveyor Unit. NOES — : BELT RETURN IDLER 
4ft. Conveyor ~—. Re an = ” . UNIT CONVEYOR SECTION 
Conveyor Bend Unit. sal cwhy a om Fann Cat ' ‘ _ BELT HOOPS 
pan Teosasing Unit. ¢ “= NP <=" BELT CARRYING IDLERS 
Decking Sheets. GRAVITY BELT | Penarth: T Ps 
Dog Housing. TENSION UNIT 
Belt Hoops. 
Wind Boards. TRESTLE 
Head Chute. REMOVEABLE PANELS UNIT FOR : 
. FOR INSPECTION INCREASING SPAN FIXED OR TENSION 
Tail Chute. - ek TYPE TAIL UNIT 
Trestle Bearer Unit. < > 


a <\2Ss=3 MAXIM CONVEYOR UNITS 


FEED CHUTE 


UNIT CONVEYOR 








Every component necessary for the building by plant engineers of inexpensive, rugged, long lasting, Belt Conveyors is included in Maxim’s Conveyor Units. Before 
buying your next Conveyor, consider the benefits to be gained by using these Units and write for full details. 

All parts are standardised and interchangeable. @ Advantage of large quantity production, even when ordering 
‘ : small and medium size quantities. 

Quick delivery from stock. @ Though such items as Walkways, Decking, Dog Housing, etc., 

Fast easy erection by your own labour, each part being clearly may not be required with the original installation, the Con- 
marked on easy to read assembly drawings. ; ee — are = to _ these parts in case 
Re ‘ ; they sho’ wanted at some later date. 

Elimination of costly design and drawing office work. @ All parts, being standardised, a Conveyor may, after having been 

Elimination of costly engineering time required for the building in use some time, be lengthened or shortened, or dismantled 
of individually designed Conveyors. and erected elsewhere. 


MAXIM CONVEYORS (ENGLAND) LTD. 


CRABTREE MANORWAY, BELVEDERE, KENT. Telephone: ERITH 4223 & 5751 
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Courtesy of The Kellogg Corporation of Great Britain Ltd. 


In the design and fabrication of light alloys, Marston’s have a store of specialist 
knowledge available for any and every industry. This salt 
silo, for example, was designed and manufactured by Marston’s for the Stretford, 
Manchester, factory of the Kellogg Corporation of Great Britain Ltd. 
Built of I.C.I. ‘““Kynal” aluminium (Specification M.35/2) and welded by the argon-arc 
process, the silo can store 20 tons of Pure Dried Vacuum Salt. 
In light alloy fabrication to the highest standards of quality and reliability — 


Marston’s may have something in store for you. Write to:— 


Marston Excelsior Limited, Fordhouses, Wolverhampton 


(A subsidiary company of Imperial Chemical Industries Limited) 





MAR.215 
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J. Fowler & Co. 
(Leeds) Ltd. 


Isles Ltd. 


K. & L. Steelfounders 
& Engineers Ltd. 


Kennedy & Co., Ltd. 


Kier & Cawder 
(Engineering) Ltd. 


Acadia 
Gas Engines Ltd., 
Canada 


A. Ahlstrom Oy., 
Finland 


Ajax 

Marine Engines Ltd. 
Auto Diesels Ltd. 
Aveling-Barford Ltd. 
Blaw-Knox Ltd. 
Bristowes Machinery Ltd. 




























Lincoln Electric 
Co., Ltd. 


Mather & Platt Ltd. 
Matisa Equipment Ltd. 
Millars Machinery 
























British Ropeway 
Engineering Co. Ltd. 
















Broom & Wade Ltd. Co., Ltd. 
Climax Rock Drill & a be [ T H Newton Chambers 
& Co., Ltd. 


Engineering Works Ltd. 
Concrete Pumps Ltd. 










North British 
Locomotive Co., Ltd. 
The Oil Well 
Engineering Co., Ltd. 
F. Parker Ltd. 

A. & G. Price Ltd., 
N.Z. 
Pulsometer 
Engineering Co., Ltd. 
Thomas Smith & Sons 
(Rodley) Ltd. 

Winget Ltd. 


Woodfield Hoist & 
Associated Industries Ltd. 


Consolidated Pneumatic 
Tool Co., Ltd. 


Construction 
Machinery Ltd. 


J. A. Cuthbertson 
& Co., Ltd. 


Dispatch Foundry Co., 
Ltd., N.Z. 


Distington Engineering 
Co. Ltd. 

Euclid (G.B.) Ltd. 
Failing Supply Ltd. 


MANUFACTURERS 
specify 



















































DIESEL 
ENGINES 


(80 hp. up to 200 hp) * 


Range of five Diesels for every 


Industrial Application 


r HIGH TORQUE OUTPUT - LOW RUNNING COSTS - QUICK STARTING - LONG LIFE TIME 
i LOW MAINTENANCE COSTS + STANDARD SPARES WITH WORLD-WIDE SERVICE 





LEYLAND MOTORS LIMITED 


Home Sales: 3 LYGON PLACE, LONDON, S.W.1I. Tel: SLOane 6117 
Export Division: HANOVER HOUSE, HANOVER SQUARE, LONDON, W.1|. Tel: MAYfair 8561 
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best out of what you've got. ° 


TT nasa 









A. « J. MAIN « CO. LTD. 


VINCENT HOUSE, CLYDESDALE IRON WORKS, 
VINCENT SQUARE, POSSILPARK, 


LONDON, S.W.1. GLASGOW, N.2. But it’s better to ensure 
TELEGRAMS: KELVIN, SOWEST, LONDON that what you have 
: ’ , L e 
KELVIN, GLASGOW. (Be) the best that can be had. 


CALCUTTA : CHITTAGONG : NAIROB! 











\ 


\ 
Nd 
guesswor* 
with 
PPeSswork 


Lei 


And it’s best of all 
to make the best pay for ttself 


ri 


v1 balance 
ereareafew as you use it. 


ti 


U.D.T. can help you do just this: In 
fact, you can buy your new plant and 
transport out of the income they earn! 
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UNITED DOMINIONS TRUST LIMITED 
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UNITED DOMINIONS HOUSE. EASTCHEAP, LONDON, E.C.3. 
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The birth 
of 

New 
Techniques 





Continually the frontiers of science 

advance, and our knowledge 

becomes more exact. At the 

|} same time the result is that new 

techniques are developed, used and 

discarded in favour of those yet newer. In steel structures 
it is now possible to take advantage of the economies possible 


. for strength, versatility and trouble-free per- when rigid designs are made. Welding has made many of 


formance. Whether cutting or crushing, Eldair Shears 

have to make light of heavy work —they’re built that 

way. 

All-steel fabricated construction, machine-cut gearing, electric, 
petrol or diesel drive. No installation problems, protection from 
overload. Speed and simplicity built-in at the blueprint stage. 


Flats, rounds, squares, bars, angles, pipes—ELDAIR will shear 
them. 


these designs possible. Cleveland’s important contribution 
has been in helping to make fabrication for such structures 
practicable and economic. Manipulators and handling 
equipment have been specially designed to reap full benefit 


of the automatic welding in which the Company specialises. 





AN INVITATION 
Our services are always available in design, in detailing, 
and in the costing and construction of all types of structures. 


CLEVELAND 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 


MODEL ‘“1” 
Capacity to shear 24” x4” flats, 2” 
rounds, 13” squares, 15” x }” bars, 
blade length 24”. 


MODEL “01” (as_ illustrated 
above) 

Capacity to shear 12” x #” flats, 14” 

rounds, 13” squares, 8” x} bars, 

blade length 304”. 

THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON. 


MODEL “00” 
Capacity to shear 12” x3” flats, 1}” 
rounds, 1” squares, 9”x4” bars, 
blade length 304’. 
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MODEL “0” 
Capacity to shear 12” x}” flats, 14” 
rounds, 1” squares, 9”x4”" bars, 
blade length 12”. 





insert in position with end 
MODEL “ CUB ” (as illustrated on wien iow ” ee 
Capacity to shear 6”x}" flats, }” 
rounds, §” squares, 3”x4’ bars, 
blade length 8”. 


Sole World Agents for Eldair 
Alligator Shears, manufactured 
by Weldall and Assembly Ltd. 


me Hard tough threads in soft materials | 
i . .. new threads for old . . in damaged << 


Used and approved by the Aircraft Industry—designed 
BROUP for use in soft metal components, wood or plastics. 
SS Simple to use, remains permanently in place. Full 
range of standard sizes in B.S.W.; B.S.F.; B.S.P.; B.A.; 
SONS ANDB COMPANY LIMITED U.N.F.; U.N.C. and Metric thread forms. 
SUNBEAM ROAD, LONDON, N.W.I0. STANNINGLEY, NR. LEEDS CROSS MANUFACTURING CO. (1938) LTD, WIRE 


Phone: Elgar 7222/7 Phone: Pudsey 2241 Tel: Combe Down 2355-6 BATH, SOMERSET Grams: Circle, Bath T H R E A D 


Grams: Omnitools, Haries, London Gems Gshera, Leeds SPECIALISTS IN THe MANIGPACTURE OF JET ENGINE 
And at Kingsbury (Nr. Tamworth), Manchester, Glasg stle-on-Tyne, LABYRINTHS, CIRCUPS, SPRING WASHERS, SPRINGS, occ. [i A. i oe 0a i) 
Sheffield, Southampton, Belfast, Bath. 
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THE HIGH QUALITY 
Is OURS... 


ALLOY STEELS CARBON STEELS 
STAINLESS STEELS 


CORROSION RESISTING STEELS 


All castings can be machined 
M in our modern machine shops 
LAKE: & ELLIOT LTB . sraintree . Essex «. Telephone :“BRAINTREE 1491 


A 3 inch horizontal Chokeless Centrifugal 
Pump for pumping liquids having solids in 
suspension. 


THE 


MIRRLEES WATSON 


Head Office & Works: SCOTLAND ST., GLASGOW, C.5 
London Office: Mirrlees House, 38 Grosvenor Gardens, SW1 


Motor Driven End Suction Centrifugal Pump. 
Range covers duties up to 600 g.pm. with 
heads varying between 50 ft. and 10 ft. 








Nature has a way of over- 
head delivery which is 
vital to the survival of the 
species. 

The movement of basic materials essen- 
tial for the production of articles necessary 
to the life of the human race is the concern 
of ‘‘ Whites of Widnes ’’ who specialise in 
Aerial Ropeways which have proved their 


great efficiency and economy in many large- 
scale transportation programmes. 


ESTABLISHED 1869 


R. WHITE & SONS 


(Engineers) Limited 
P.O. Box No. 2. WIDNES, 
LANCS. 





t's 


ATT SON Og at 


ap 


‘ oN 
<< 


», 
% 
— hes 


Phone : WIDNES 2425 (3 lines) 
Grams : RAILS, WIDNES 


Take advantage of White’s long 
experience and send for details. 














Taking things easy... 


Metalrax Gravity Roller 
Conveyors ensure that the 
work runs smoothly, effort- 
lessly. They take a load off 
your mind - as well as off 
the strength of your staff. 
















Gravity 


ROLLER 
CONVEYORS 


the carrying 


The moderate cost of METALRAX Gravity ROLLER CONVEYORS 
is very soon repaid in time gained and labour saved. The wide use 
of these better-made conveyors by important organisations every- 
where is proof of efficiency. Send for current list which gives 
full details of sizes and prices, straight sections, standard bends 
and adjustable stands. 


JAMES OSCARD & CO. 
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ENGINEERING 
COMPANY LTD. 





RAILWAY POINTS & CROSSINGS 


On Admiralty and War Office Lists 


BARFILLAN DRIVE - CARDONALD - GLASGOW SW2 


Telephone : HALFWAY 1694 Telegrams : CARNALD GLASGOW 















THE MODERN 


AUTOMATION troovction. tecuniout 
with the PODMORE 


BOWL FEEDER 





war 


These machines will automatically feed 






small components or other articles at a 
controlled rate and correctly aligned to 
lathes, drills, grinders, tappers, presses, 


or for assembly, counting, packing, etc. The machines are made in a range of sizes from 
6" dia. upwards and have interchangeable heads to allow flexibility of machine loading. 





if you have any 
feeding problems 














Dpt. E. 139, WHITTON RD., TWICKENHAM. Tel : POPesgrove 5281 








HANLEY, STOKE - 
He 


Telephone: Stoke-on-Trent 


please write to us 


ON - TRENT 
21870 
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LIMITED 









RADIOLOGICAL * 
DEPARTMENT X-RAY UNIT 


Ww 





W ALUMINIUM DIE CASTINGS 
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founders 
and 
engineers 


ALLOYS 


Specialists in Aluminium, Magnesium, “‘Elektron’’, Magnesium-Zirconium 
Alloys, Cast Iron, etc. Extensive Machine Shops, including Capstan Section, 
Heavy Milling, Light Milling, Radial Drills, Spindle Drills, Fine Borers, 
Internal, External and Surface Grinding, Thread Milling, Centre Lathes, etc. 
Also facilities for completely machined assemblies, heat treatment, laboratory 


and radiological control. 


HEAVY MACHINE SHOP » 





42 INCH DIA. DRUM IN 
MAGNESIU M-ZIRCONIUM 


ALUMINIUM FOUNDRY é 


18 INCH SEARCHLIGHT 
COMPLETE ASSY 





ALUMINIUM 
SAND CASTINGS 





Let us send you a copy 
of our comprehensive 
brochure post free on request 





KENT ALLOYS LTD., TemPLE MANOR WORKS, ROCHESTER, KENT 


Tel : STROOD (KENT) 7674 (5 lines) 


Approved by: Air Registration Board, Lloyds, k Wf old 
Grams: ALLOYS, ROCHESTER 


Admiralty, Ministry of Supply (Inc.A.1.D., I.F.V.,C.1.A.) ompany 
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Its tough 
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Photograph by courtesy of Vono Ltd., Tipton 





WS § 
\ i. ee: am 
VG JF YY SX 
\ N XS N \ \ \ \ 
N gs N N N 
N N & SX NN N 
ww .\. WV NK. SS. Gv 
s 
CY 
Qn 


A bridge pontoon needs above all to be easily transportable and not 
easily damaged. Both virtues are found in the pontoon originally 
developed by Saunders-Roe (Anglesey) Ltd. and now being manu- 
factured in quantity by several firms for the Ministry of Supply. 
Made in two readily assembled halves (one of which is shown 
unpainted in the illustration) this pontoon owes its light weight to 
its construction in Birmabright sheeting on a framework of various 
extruded sections. The excellent corrosion resistance of Birmabright 
ensures that the pontoon will not deteriorate, wherever it is used 
or stored. As for the sudden blows and rough usage which any 
pontoon is liable to suffer, they will have little effect on this one 
since the high elongation value of Birmabright gives it a remarkable 
ability to withstand impact shocks of all kinds. 

This is only one example of the way Birmabright alloys can help 


the engineer. Why not ask us for further information about them? 


to Birmabright 


THE PIONEER ALUMINIUM - MAGNESIUM ALLOY 


BIRMABRIGHT LIMITED - BIRMINGHAM 32 - BIRMETALS LIMITED 


MARINE DEPARTMENT © 127 REGENT STREET - LONDON «- WI 
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testing machine. 
ensure very silent running. 
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Machine Cut 
GEARS 


of all kinds— 
to specification in any material. 


We guarantee the teeth of all wheels cut by us to be 
correct, and all work is examined and checked before 
being despatched. Each gear wheel of a pair is run in 
correct relative position to the other in a special gear- 
No perceptible backlash is allowed in our gearing, and thus we can 


Our booklet ‘‘ MACHINE CUT GEARS ”’ contains much information of 
interest and use to engineers. A copy will be sent on request. 


The ABBOT ENGINEERING Co. Ltd., 


22 SMITHHILLS PAISLEY 
Telephone: PAISLEY 4272. Telegrams: “ ABBOT, PAISLEY.” 
WORM GEARING BEVEL WHEELS FIBRE PINIONS 


SPUR WHEELS SPIRAL WHEELS 


RACKS 

















WIND ALARM ANEMOMETER 


FOR USE ON 
CRANES, 
TRANSPORTERS, 






GIVES A DOCKSIDE 
WARNIN STRUCTURES, 
G BRIDGES & 
OF WIND AIRPORTS 
SPEEDS 


Enquire for details — 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11. 





Telephone : ENTERPRISE 4422 


ele theee well femneevar 


















chieldro 


OILEGAS BURNERS 
roolly tone feel enel eomce/? 


WRITE OR TELEPHONE TO US AND 

WE WILL BE PLEASED TO SEND YOU 

FULL DETAILS WITHOUT OBLIGATION 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Telephone: Stotfold 280 

















SEAM 
WELDING 


on MERITUS SPOT WELDING 
MACHINES 


all machines in our range are available for 
our 


demonstration at works at any time 


Models from 
5-60 KVA 

Pedal! or Air 
Operated 


MACHINES FOR 

SPOT, STITCH, 

BUTT & SEAM 
WELDING 


MERITUS (BARNET) LTD. 


BARNET, HERTS. 
TELEPHONE: BARNET 2291/2 
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an -fohnson Stampings Li —— 


Langley Green, Be 


Jn luminiite Gilley Light Metal Prgings Li 
Oldbury ~ Birmingham | 
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Solenoid Valves coms 
~-GHEMICAL WORKS a 
REFINERIES = (it‘iédm 
__GASWORKS 
ib ETC. 


SUITABLE FOR ALL TYPES 
OF PNEUMATIC APPLICATIONS 


Buxton Certified for gas groups 1, 2 & 3, these Flame. 
Proof Valves, A.C. Supply only, have“been adapted from 
the well-known standard range of Ross Pilot Controlled 
Solenoid Operated Series. es a ok 


Please write for full details to :— 





can be supplied to cover almost every circuit. - 
aie ee eee ae ee oe ; 


Valves are available in sizes from 1” 2” BSP, are 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 





PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS DARLASTON, South Staffs, & BELFAST. 
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SMITH DIESEL LOCO CRANES 
WITH 
STANDARD OR SPECIAL CARRIAGES 








@ Smith Diese! Crane with 
Special shunting carriage 
as supplied to Burmese 
Railways. 








Smith Diesel and Diesel-Electric Cranes are 

amongst the most modern of their kind in the world 
—but then, Smith’s have been designing and 
manufacturing these powerful machines since the early 
days of diesel development. Whether it is one of Smith’s 
range of standard cranes, or designed specially 

to suit individual requirements, a Smith Diesel Crane 

will bejthe right craneffor the job. 








DIESEL CRANES 
THOMAS SMITH & SONS (RODLEY) LTD: RODLEY - LEEDS - ENGLAND 











The short answer is: Consult the 


WALLSEND SLIPWAY 
AND ENGINEERING 
COMPANY LIMITED— 


specialists af long experience in manufacturing and 
installing every type of Liquid Fuel Burner. 


THE ENGINEER 


Wallsend Liquid Fuel Burners are serving Industry in a 
diversity of ways. They are also installed in many famous 
buildings—grand hotels, concert halls, public buildings of 
all kinds and, as is well-known, Wallsend Fuel Burners 
are smoothly functioning in many of the famous ship 


that sail the seas of the world. 


There’s a Wallsend Liquid Burner for EVERY Industrial Purpose. 


For the detailed answer, write to :— 


THE WALLSEND SLIPWAY & ENGINEERING COMPANY LIMITED, WALLSEND-ON-TYNE. 
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Taal! and fumes a 


constant 

















A 200 feet long 36 in. throat Robertsonridge ventilator is installed at Messrs. Pilkington Brothers in 
Doncaster and deals with the intense heat and fume problems associated with a glass melting furnace. 


Robertsonridge ventilators are designed to provide long and continuous exhaust 
areas at the ridge of roofs and are capable of removing rapidly large volumes of 
smoke and heat. 

Robertson Thain have They are unobtrusive extractors which blend well with modern building lines and 
specialised in designing the standard range of Robertsonridge ventilators offers sizes from 6 in. to 48 in. 
throat width which can be supplied with, or without, damper control. 

Dampers can be operated manually at floor level by means of a hand winch or can 





ventilation schemes for 


all industries for more be electrically actuated. When electrically operated, dampers may be thermostatically 
than 30 years. controlled to open, or close, automatically in the event of fire. 
May we send you a Robertsonridge ventilators are mounted on the highest point of buildings to obtain 
eatinais maximum benefit from ‘stack action’ and their exhaust capacity is unimpaired by 
id wind blowing from any direction. 

edition of the Robertsonridge ventilators are fitted easily and ECONOMICALLY to ridge purlins 
Robertson Ventilation and on any type of roof covering. No additional supporting framework or flashing 
Data Book is necessary. 

: Robertsonridge ventilators are manufactured from Protected Metal which ensures 
Write for your copy long service, free from maintenance. 
TO-DAY! 








IS A ROBERTSON VENTILATOR 





THERE FOR EVERY REQUIREMENT 





ROBERTSON THAIN LIMITED 


ELLESMERE PORT - WIRRAL - CHESHIRE 


Telephone: Ellesmere Port 2341 Telegrams : ** Robertroof" 


Sales Offices : BELFAST * BIRMINGHAM - CARDIFF - EXMOUTH * GLASGOW - LIVERPOOL - LONDON : MANCHESTER © NEWCASTLE * SHEFFIELD 


Associated Companies or Agents in most countries throughout the world P 
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THE 


Plug and Gland Cocks 


Peglers high production keeps 
prices down 


We can supply a wide range of the highest quality gun- 
metal plug and gland cocks, at a low price made 
possible by continuous production, 

Send today for catalogue. 


1111 Gunmetal threeway gland 
cock. (“‘T”’ or “L” Port). Female 
ends tapped BSPT (Tape) (BS21). 
For prenouees 9? 4 150 Ibs. p.s.i. 


1081 Gunmetal plug cock. Female 
ends tapped BSPT (Taper) (BS21). 
For steam pressures up to 150 Ibs. 
p.s.i. }”—3”. 1082 for pressures 
up to 200 lbs. p.s.i. }”— 2”. 








1090 Gunmetal gland cock. Fe- 
male ends tapped BSPT (Taper) 
(BS21). For pressures up to 150 
Ibs. p.s.i. }”—3”. 1091 for pres- 
sures up to 200 Ibs. p.s.i. $”— 2”. 


1093 Gunmetal flanged gland 

cock. Flanged to BST “‘E’’. For 

Steam ——— up to 100 Ibs. 
p.s.i wi 


Also in gunmetal 
Pet and Drain Cocks }”—}”. 
Hexagon Steam Unions }”—3”, 


Steam Couplings with Brazing 
Tails 3#”—1”. 


Water Gauges, 
100-200 Ibs. p.s.i. 


Plug Cocks MF ends }”— 


1097 Gunmetal threeway flanged 
gland cock. (‘‘T’’ or “L” Port) 
Flanged to BST “E”’. For pres- 
sures up to 100 Ibs. p.s.i. 1’—3”. 














Yeglers 


Limited 


The name 1s the guarantee 





BELMONT WORKS e DONCASTER 
London Office and Warehouse : 


PRESTEX HOUSE * MARSHALSEA ROAD: S.E.1 


or.le 
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The Ideal Gas Controller = Sicha’ hae 3 

available in many ranges. ‘ a 

Developed in conjunction i i 

with the North Thames Gas pes Shee tS ale 

Board. Special Gas Council ; § 
Test. Report available on i 
request. } { 
Send for free illustrated at 
catalogue of full range. ft 

Es Baas nbd 
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THE ACCURATE RECORDING INSTRUMENT co., 
GARTH ROAD, MORDEN, SURREY. 


PHONE: DERWENT 221 1-2-3 















UGA EVES CLAS LIED 


LF oe JAMES’S PLACE, LONDON, S. W.I. 


Portrait of 
a spy... 





M ASTER OF INFILTRATION for many 
generations, the modern spy also has 
to be an expert on filtration. Today’s secret 
agent has access to so much information 
that he has to know exactly what he is 
about in order to send back to his 
superiors only those formulae and plans 
which will yield vital secrets. 

For a long time, too, Heather Filters 
have been doing an exemplary job of work 
wherever vital clean air needs to be passed 
through an air-conditioning system. Their 
intermingling hairs stop the passage of 
harmful dust without the aid of any messy 
fluids, and they can be cleaned in a jiffy. 
What’s more, they make a claim that most 
spies cannot—they will last a long lifetime! 
We would be pleased to help you find out 
some more secrets of efficient air filtration. 


HYDE PARK 7588 
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instrumentally 





equal to some of the excel- 
lent properties of Keebush. 


j 
Speaking .. . SARS 
3D in Chemical Resistance is 
years of 


The extreme versatility 


REEGLAS 





constant progress 


of the world-famous AvoMeter is not 










Temperature Resistance is 


enough for some people in industry and in acid resisting up to 130°C. 


in sea-going ships. At the request of 
such people, the Avo Industrial Test Set 
has been evolved. It comprises a Model 


plastic materials Lege 
REEGLAS § 





lie behind the is resistant to Thermal 
Shock. 


40 Universal AvoMeter and specially 


designed accessories to extend the wide 
new fibre - glass 


ranges of measurement already provided 


for in the meter itself. . 
material KEEGLAS 
is available in a wide 
variety of forms such as 
tanks, piping towers, etc. 


RKEEGLAS 





It is capable of dealing with 
practically all electrical 
measurements likely to be 
encountered in normal in- 
dustrial or marine use, up to 
4,800 volts on A.C. and D.C., 
and up to 480 amps D.C. or 





240 amps A.C. 
The latest addition to the well-known range 
The instrument meets the require- Model 40 b : . 
i terials supplied by the 
ments of the Air Registration Universal List Price: of Keebush Materials supp y 
Board and the Merchant Shipping AVOMETER ... £19 : 10s. Kestner Evaporator & Engineering Co. Ltd. 
(Radio) Rules, 1952. Avo 
INDUSTRIAL List Price: = : . . , 
TEST SET._... £35 : 9s. For further information write to: 
Write for a free copy of the latest Comprehensive Guide to “‘ Avo’’ Instruments. K E S T N E R ‘- V A Pp O R A 4 O R & 
AVO LTD. 
Formerly THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. ENGINEERING Co. Lv o. 


Avocet House, 92-96, Vauxhall Bridge Road, London, S.W.| ViCtoria 3404 (9 lines) .. GROSVENOR G ARDENS, WESTMINSTER, LONDON, S$. W.| 


BENNIE __ 


PUNCHING, SHEARING & 
CROPPING MACHINES 


THESE MACHINES ARE ALWAYS AVAILABLE EX STOCK 
OR FOR EARLY DELIVERY 














Massive Steel Frames 
All Steel Working Parts 
Really efficient clean design for easy operation and maintenance 
Special hold downs 


The tool for endless uses in every shop 





Crops Crops ' 
Size Shears Punches Angles Angles Res ok — yo ory 
at 90° Os I vente , 





8 tin. lin. thro’ fin. = 44in. x fin. 3gin. x gin. Igin. — 1 fin. frin. 





10 gin. lin. thro’ gin. 4$in. x fin.) 4in. x jin. = I fin. I fin. gin. 











12 din. I¢in. thro’ Zin. 6in. x fin. 4in. x fin. | 1 in. 2in. yin, 


SCOT | ISH MACHINE TOOL CORPORATION LTD. ost 


17 Lynedoch Crescent, Glasgow, C.3. Telephone: DOUGLAS 6586]9 





LONDON: 58 VICTORIA STREET, S.W.1 ; . ; - Telephone: VICTORIA 2106 . 
BIRMINGHAM: 2 SIR HARRY’S ROAD, EDGBASTON, 5 . . ‘Telephone: CALTHORPE 2541 Ask for full details. 


LEEDS: THE BUILDING CENTRE, BRUNSWICK TERRACE, 2 ° ; o Telephone: LEEDS 25250 
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HEAVY DUTY 
LATHES 


manufactured in a wide range of standard types with 











; 





maximum swing up to 72 ins. and bed length to suit 


Pe a 


the application. 






Here are two examples of Swift 
Heavy Duty Lathes; the illustra- 
W. |f tion above shows a Crankshaft 
Lathe which was supplied for 
operation with crank turning 
rests back and front or alternatively as a normal Centre Lathe. 
This arrangement enablés the machine to be employed for a 
wide variety of work and-ensures maximum utilisation. 

The machine below is an oilwell Tube Turning Lathe fitted 
with two saddles and four moveable steady rests. The saddles 
can pass the rests and tailstock in all positions. 

If you have a special problem in connection with turning large 
workpieces or simply require a standard Centre Lathe, a modern 
| Swift Lathe can probably:-meet your requirements. 


Write to Drummond- Asquith (Sales) Ltd. for further information. 











. GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 





Sales & Service “ siiees DR UT | ad ahh D-ASOU ITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
ils, ‘Phone ; Midland 3431 (7 lines) ‘Grams ; Maxishape, B'ham. Also at LONDON ; Phone : Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone : Central 3418 











$175 
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GREAT GUNS - ! 


TT 


Lewis of Redditch pride them- 
selves that one of their springs 
will remain agile after a busy 
day's work and will be ready 
WY to begin again with 
just as much zeal. 
Send 2/6 for the 
40-page manual of 
technical data and 


learn more about 





Lewis Springs. 
> | Bal 
‘ LEAVE /T Tg A KiMows Soray Guo for CVE Job / E 
THE LEWIS SPRING co. LTD. {-]//ff 4 AIR COMPRESSORS - SPRAY PAINTING EQUIPMENT SPRAY BOOTHS 
Roffel Redditch 720PBX. iinet, Sate tres ALFRED BULLOWS & SONS LTD | 


PRESSWORK, WIRE FORMS 
London Office : 122 High Holborn, W.C.1. VOLUTE s P RIN G S HEAD OFFICE & WORKS - LONG ST WALSALL - STAFFS ENGLAND ~- TEL: 5401 
Tel: Holborn 7470 and 7479. | 
13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL : DUBLIN 731889 
55a BRIDGE ST., MANCHESTER. 3. TEL : BLACKFRIARS 5670 - 70 GILMOUR ST.. GLASGOW, C.5. TEL: SOUTH 2383 5 





Always a move ahead... . . | 


The changing pattern of the modern industrial world 


places the greatest demand on engineering 





resources. As the largest pressure die casting i ce 
organisation in the country, it has always been i 

our policy to anticipate these trends and 4] | 
translate them into mass production processes. rr i 





O]itam oo stetceLtCome LMrAteCome-TeCeMm-litvecbelitiermmel Comme liirersay i 
is already at the service of over 700 customers in 
30 industries and we are well-equipped 


to deal with your enquiries. 








THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS - WOLVERHAMPTON ~~ TELEPHONE: 23831/6 
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WHITE IRON 
AND NON - FERROUS 


For all Engineering trades 


GEORGE RUSSELL & Co. 
MOTHERWELL. 
* To B.S.S. or customer's own 


specifications. ha eee 
* Floor moulded up to 5 tons. 
%*% Machined to your drawings JOINTING RINGS 
if required. 
Taylor’s Corrugated Metallic Jointing Rings 


in Brass, Copper, Cupro-Nickel, Monel 
Metal, Steel. 


The BRETTELL LANE FOUNDRY LIMITED ie CORRUGATED JOINT RING Co. Ltd. Mill Street, 


BRIERLEY HILL, STAFFORDSHIRE © Te/: BRIERLEY HILL 7254 RADCLIFFE, nr. Manchester 
Phone :; Radcliffe 2030 






































Industrial Fan « Heater Co Ltd 


Gif” WORKS, BIRMINGHAM, 11. _ phone: VICtoria 2277 
Write for details 


nf Ba Fons, and at LONDON, MANCHESTER, SWANSEA, NEWCASTLE-upon-TYNE 
ls and Ducting. 





A Member of the SIMMS Group of Compani-s 
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go anywhere-cool anything 


Mobile Man Gooler 


When any spot’s too hot for the operatives to work in cool, 
efficient comfort, bring in the Airscrew Man Cooler. It’s 
rugged, safe and easily adjustable so that air can be directed 
right where it’s wanted. 


Airscrew Man Coolers have so extensive a cooling range that ventilation is also 
provided for workers in adjacent areas. ‘These fans are also useful for removing fumes. 
They are robust, easily handled and have convenient lifting shackles. Apart from 
being inexpensive to buy, running and maintenance costs are negligible. 


| ALRSGREW 





THE AIRSCREW COMPANY & JICWOOD LIMITED : WEYBRIDGE - SURRE 








Aug. 9, 1957 





15", 18 and 24’ diameters 


PRICES REDUCED Prices of Airscrew Mo 


Coolers are now reduced. The reductions range from 10% fi) 
the 3-phase 15” model to 24% for the 18” single-phase fat} 


FANS FOR 
INDUSTRY 
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whatever you are, whatever you do, 
your specification puts you apart, 

you mustn’t be this, you’ve got to be that; 

to make you at all they can’t even start 

till problems are solved and properties used 


that Morganite Carbon alone can impart. 


un O 
gnate . 


For the design engineer Morganite Carbon is a material 
with a vast potentiality ; some of its properties are 
unique, many can be varied to obtain specific characteristics. 
A material which is strong as steel but light as aluminium, 
0% fi which is self lubricating, has some exceptional electrical properties 
. yet is non-metallic, must have a multiplicity of applications. 
When you have read the other properties of Morganite Carbon, 
why not have a talk with our technical staff? They may be 
able to help with your problem. 








se far} 


OTHER PROPERTIES INCLUDE: 
High resistance to wear. Wide range of resistance to chemical attack. 
Machinability. Good thermal conductivity. 
Not wetted by molten metal or slags. Non-seizing. Non-galling. 
Good mechanical strength at high temperatures. 
Good electrical conductivity. Available in impervious forms. 
Low thermal expansion. 











-RGANITE Merron, 
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